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MKTHIC  (OWKMSION  TMU-K 


ENGLISH  UNIT 

Inch    (in) 

Foot    (ft) 

Mile   (mi) 

Acre 

Square  mile  (sq.  mi.) 

U.  S.  gallon    (gal) 

Acre  foot  (acre-ft) 

U.  S.  gallon  per  minute    (gpm) 

Cubic  feet  per  second    (cfs) 


EQUIVALENT  METRIC  UNIT 

2.54  Centimeters 

0.3048  Meter 

L609  Kilometers 

0.405  Hectare 

2.590  Square  kilometer 

3.785  Liters 

1,233.5  Cubic  meters 

0.0631  Liters  per  second 

1.7  Cubic  meters 

per  minute 


FOREWORD 

The  Bulletin  No.  130  series  is  published  annually  in 
five  volumes.   Each  volume  presents  hydrologic  data  for  one  of 
five  reporting  areas  of  the  State.   These  areas  and  the  organi- 
zation of  this  bulletin  are  outlined  on  pages  ii  and  iii. 

The  basic  data  programs  of  the  Department  of  Water 
Resources  have  been  coordinated  with  the  activities  of  other 
interested  agencies  to  satisfy  specific  needs  of  agencies  within 
the  State.   The  specific  objectives  and  authorizations  for  the 
basic  data  programs  are  enumerated  in  Table  1  of  the  text. 

Bulletin  No.  130-65  presents  useful,  comprehensive, 
accurate,  and  timely  hydrologic  data  which  are  prerequisites  for 
effective  planning,  design,  construction,  and  operation  of  water 
facilities. 


"iut^^^^j^ 


William  R.  Gianelli,  Director 
Department  of  Water  Resources 
The  Resources  Agency 
State  of  California 
May  10,  1967 
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ABSTRACT 

Tables  show  data  on  climate,  surface  water  flow,  ground  water  levels,  and 
surface  and  ground  water  quality  during  the  I96U-65  water  year.  Figures 
show  fluctuation  of  water  levels  in  wells  and  specific  conductance  in  Ala- 
meda Creek  near  Niles  and  in  Bethany  Forebay  at  the  South  Bay  Pumping  Plant, 
Plates  show  locations  of  climatological  stations,  surface  water  measxrrement 
stations,  surface  water  quality  stations,  and  ground  water  basins  or  units, 
and  the  status  of  sea-water  intrusion  in  the  Santa  Clara  Valley  East  Bay 
area  and  in  the  Salinas  Valley. 
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CHAPTER  I.   INTRODUCTION 

The  Department  of  Water  Resources  is  concerned  with  development 
and  use  of  water  supplies  and  with  methods  that  are  employed  to  observe 
and  measure  hydrologic  conditions.   Hydrologic  data  are  used  for  the 
planned  development  of  new  water  supplies,  hydropower,  drainage,  flood 
control,  navigation,  and  other  associated  engineering  projects. 

This  report  contains  a  record  of  hydrologic  data  collected  and 
assembled  by  the  San  Francisco  Bay  District  of  the  Department  of  Water 
Resources.   It  brings  together  in  a  permanent  and  usable  form  data  on 
Surface  Water  Quality  and  Measurements  from  October  1,  1964,  to  September  30, 
1965,  and  data  on  Climate,  Ground  Water  Measurements,  and  Ground  Water 
Quality  from  July  1,  1964,  to  September  30,  1965. 

Other  reports  of  basic  water  resources  data  include: 

Surface  Water  Records  of  California,  Vol.  1 
(U.  S.  Geological  Survey) 

Climatological  Data  (U.  S.  Weather  Bureau) 

Hourly  Precipitation  (U.  S.  Weather  Bureau) 

Users  of  hydrologic  data  should  be  aware  of  the  limitations 

inherent  in  the  data.   Most  standard  texts  on  hydrology  contain  a  description 

of  the  instrumentation  and  methods  used  in  collecting  the  data  together  with 

methods  of  using  and  interpreting  the  data.   The  report  of  the  Hydrology 

Subcommittee  of  the  Pacific  Southwest  Inter-Agency  Committee  entitled 

"Limitations  in  Hydrologic  Data  as  Applied  to  Studies  of  Water  Control  and 

Water  Management",  dated  February  1966,  gives  a  detailed  presentation  of 

the  subject  and  includes  references  to  other  publications. 
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CHAPTER  II.   SUMMARY  OF  DATA  ACTIVITIES 

A  summary  of  the  basic  data  activities  in  the  Central  Coastal  Area 
is  presented  on  Table  1.   The  summary  indicates  for  each  activity  the  origin, 
purpose,  authorization,  type  of  data  collected,  frequency  of  measurements  or 
service,  agency  collecting  the  data,  and  number  of  stations  of  each  type. 

Climate 

The  objective  of  the  climate  activity  is  to  assure  sufficient 
historical  records  of  climatological  data  to  plan  water  development  projects 
to  meet  the  social,  economic,  and  physical  needs  of  the  people  of  California. 
This  objective  is  achieved  by  providing  cooperative  assistance  to  the  U.  S. 
Weather  Bureau  in  the  maintenance  of  its  climatological  station  network. 
Information  collected  includes  data  on  precipitation,  temperature,  evapo- 
ration, and  wind.   These  data  are  supplemented  with  data  gathered  by  the 
Department  where  necessary  for  the  Department's  needs. 

The  optimum  operation  of  reservoirs  requires  data  of  precipitation, 
evaporation,  and  wind  movement.   Reservoir  spillway  design  requires  data  on 
duration,  frequency,  and  intensity  of  rainfall  over  the  entire  drainage  area. 
Precipitation  data  from  a  few  stations  are  needed  for  early  forecasting  of 
possible  flooding  and  water  supply  conditions. 

Climatological  data  summaries  are  published  in  Appendix  A. 

Surface  Water  Flow 
The  objective  of  the  surface  water  flow  activity  is  to  provide  a 
historical  record  of  the  flows  and  stages  of  surface  water  throughout  the 
State.   This  activity  augments  that  of  the  U.  S.  Geological  Survey  and  other 
agencies  to  provide  a  statewide  base  network  of  primary  and  secondary  stream 
gaging  stations  that  will  satisfy  the  full  needs  of  the  Department  and  State 
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in  connection  with  water-associated  engineering  activities.   Knowledge  of  the 
occurrence  of  surface  water,  quantitatively  with  time  and  location,  is  basic 
to  development  of  the  water  resources  of  the  State.   Continuous  historic 
records  of  natural  streamflow  are  essential  to  select  and  operate  water 
development  projects,  to  determine  the  maximum  amount  of  water  that  can  be 
anticipated  on  a  firm  basis  at  a  storage  site,  and  to  determine  the  size  of 
a  reservoir  required  to  obtain  certain  firm  yields  at  that  site.   Long-time 
records  of  streamflow  are  also  essential  to  formulate  and  operate  flood 
control  projects.   These  records  can  provide  the  basis  for  development  of 
agreements  on  water  rights  without  expensive  litigation. 

The  surface  water  activities  in  the  Central  Coastal  Area  involve 
the  operation  and  maintenance  of  stream  gaging  and  tidal  stage  stations, 
and  the  collection  and  compilation  of  surface  water  imports  and  stage 
records. 

Surface  water  flow  data  gathered  by  the  Department  and  similar  data 
collected  from  other  agencies  are  included  in  Appendix  B  of  this  report. 

Ground  Water  Measurement 

The  objectives  of  the  ground  water  measurement  activity  are  to 
provide  sufficient  records  of  ground  water  level  data  for  the  planning  and 
development  of  the  ground  water  resources  of  the  State;  to  determine  the 
amount  of  water  in  storage  and  the  change  in  storage  over  time;  and  to 
determine  the  direction  and  magnitude  of  the  movement  of  ground  water.   All 
studies  of  ground  water  problems  and  plans  for  solution  of  these  problems 
must  be  founded  upon  records  of  water  level  measurements  and  upon  quality 
analyses  of  water  samples  obtained  over  a  period  of  years. 

Table  2  gives  an  areal  summary  of  the  ground  water  data  collected 
in  the  Central  Coastal  Area.   Ground  water  level  data  from  selected  wells  are 

included  in  Appendix  C. 
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TABLE  2 
SUMMARY  OF  GROUND  WATER  DATA 
COLLECTED  IH  THE  CENTRAL  COASTAL  AREA 
July  I,  196A  -  September  30,  1965 


Ground  Water  Ba 


ring  or  Sampling 
Agency 


Nuffiber  of  Wells 


MQgra  COASTAL  REGION  (No.  I) 


Potter  Valley 
Ukiah  Valley 

Sanel  Valley 

Alexander  Valley 

Santa  Rosa  Valley 
Santa  Rosa  Area 

Uealdsburg  Area 
Lower  Russian  River  Valley 
Petaluma  Valley 


Napa- Sonoma  Valley 
Napa  Valley 


Sonoma  Valley 

Suisun-Fairfield  Valley 

Pittsburg  Plain 

Clayton  Valley 

Ygnacio  Valley 

Santa  Clara  Valley 
East  Bay  Area 

South  Bay  Area 

Livermore  Valley 
Half  Moon  Bay  Terrace 
San  Gregorio  Valley 
Pescadero  Valley 

West  Santa  Cruz  Terrace 
Sequel  Valley 


I- 14.00 

0.  S.  Geological  Survey 

1-15.00 

U.  S.  Geological  Survey 
Mendocino  County  Farm  Advisor 

1-16.00 

U.  S.  Geological  Survey 
Mendocino  County  Fam  Adviaor 

1-17.00 

U.  S.  Geological  Survey 
Department  of  Water  Resources 

1-18.00 
1-18 

1-18 

01 
02 

U.  S.  Geological  Survey 
Department  of  Water  Resources 
U.  S.  Geological  Survey 

1-98.00 

U.  S.  Geological  Survey 
SAN  FRANCISCO  BAY  REGION  (No.  2) 

U.  S.  Geological  Survey 
Sonoma  County  F.  C.  &  W.  C.  D. 
Department  of  Water  Resources 


U.  S.  Geological  Survey 

Napa  County 

Department  of  Water  Resourc 
U.  S.  Geological  Survey 
Sonoma  County  F.  C.  i  W.  C. 
Department  of  Water  Resourc 

U.  S.  Geological  Survey 

Solano  County 

Department  of  Water  Resourc 


2-4.00 

Department  of  Wa 

2-5.00 

Department  of  Wa 

2-6.00 

Department  of  Ua 

2-9.00 

2-9 

01 

Alameda  County  W 

Alameda  County  F.  C.  &  W.  C.  D. 

Department  of  Water  Resources 


U.  S.  Geological  Survey 
Santa  Clara  Valley  W.  C.  D. 


2-10.00 

Alajnec 

a  County  F.  C.  6.  W.  C.  D 

2-22.00 

Depart 

ment  of  Water  Resources 

2-24.00 

Depart 

ment  of  Mater  Resources 

2-26.00 

Depart 

jnent  of  Water  Resources 

CENTRAL  COASTAL  REGION  (No.  3) 

3-26.00 

Santa 

Cruz  County 

3-1.00 

Santa 

Cruz  County 

Department  of  Water  Reso 

Monterey  County  F.  C.  & 
Santa  Cruz  County 
City  of  Watsonville 
Department  of  Water  Reso 


San  Benito  County 

Salinas  Valley 
Canoe  I  Valley 


South  Santa  Clara  County  W.  C.  D. 

Santa  Clara  Valley  W.  C.  D. 

Department  of  Water  Resources 

City  of  Gilroy 

Pachcco  Pass  Water  District  and 

San  Benito  County 

Department  of  Water  Resources 

Monterey  County  F.  C.  &  W.  C.  D. 
San  Luis  Obispo  County 

Monterey  County  F.  C.  i  W.  C.  D. 


Surface  Water  Quality 

The  surface  water  quality  data  activity  provides  basic  information 
about  chemical,  physical,  and  sanitary  quality  characteristics  of  the  State's 
surface  waters.   The  information  is  used  to  assess  the  usability  of  these 
waters;  to  determine  water  treatment  needs;  to  assess  fish,  wildlife,  and 
recreational  potentials;  to  identify  conditions  requiring  remedial  action 
or  intensive  investigation;  and  to  support  hydrologic  studies. 

Most  of  the  data  have  been  collected  by  scheduled  sampling  of  an 
established  network  of  stations  covering  major  streams.   Additional  data 
are  obtained  as  a  result  of  special  studies.   Surface  water  quality  data 
developed  by  this  Department  in  the  Central  Coastal  Area,  except  data  from 
investigational  stations  in  the  San  Francisco  Bay  System  below  Antioch, 
are  presented  in  Appendix  D. 

Ground  Water  Quality 

The  ground  water  quality  data  activity  provides  basic  information 
about  quality  characteristics  of  the  State's  ground  waters.   The  information 
is  used  to  assess  the  usability  of  ground  waters,  to  determine  treatment 
needs,  to  support  hydrologic  studies,  and  to  identify  conditions  requiring 
remedial  action  or  intensive  investigation. 

Most  of  the  data  have  been  collected  by  scheduled  sampling  of  an 
established  network  of  wells  in  the  larger  ground  water  basins.  Additional 
data  are  obtained  as  a  result  of  special  studies. 

Table  2  gives  an  areal  summary  of  ground  water  data  collected  in 
the  Central  Coastal  Area.   Records  of  ground  water  quality  are  presented  in 
Appendix  E. 
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INTRODUCTION 

This  appendix  contains  station  index,  monthly  precipitation, 
monthly  temperatures,  and  monthly  evaporation  tables.   The  tables  cover 
the  period  from  July  1,  1964,  to  September  30,  1965. 
Methods  and  Procedures 

Standard  meteorological  equipment  is  used  at  most  of  the 
stations.   The  stations  are  operated  according  to  practices  established 
by  the  U.  S.  Weather  Bureau.   Commonly  accepted  procedures  are  employed 
in  summing  up  monthly  totals  and  computing  mean  values. 
Coding 

The  numbering  system  used  by  the  Department  was  developed  to 
facilitate  station  identification  for  data  processing  machines.   Station 
numbers  are  composed  of  three  components  -  the  drainage  basin  designation, 
the  alpha  order  number,  and  the  subnumber. 
Drainage  Basin  Designation 

The  State  was  divided  into  major  hydrographic  areas  and  each  of 
these  areas  was  assigned  an  alphabetical  letter  which  is  the  first  digit 
of  the  drainage  basin  designation.   The  second  digit  was  obtained  by 
dividing  the  major  hydrographic  areas  into  stream  basins  of  primary  impor- 
tance and  assigning  a  number  of  0-9  with  0  generally  being  the  valley  floor, 

The  major  hydrographic  areas  and  the  subareas  which  are  reported 

in  this  volume  are  as  follows: 

Hydrographic  Area  D 
Central  Coastal  Area 

DO  -  Santa  Cruz  Coast  D3  -  Upper  Salinas  River 

Dl  -  Pajaro-San  Benito  Rivers     D4  -  Monterey  Coast 
D2  -  Lower  Salinas  River 


Hydrographic  Area  E 
San  Francisco  Bay  Area 


EO  -  San  Francisco  Bay 
El  -  Coast-Marin 
E2  -  Mar  in- Sonoma 
E3  -  Napa-Solano 


E4  -  East  Bay 

E5  -  Alameda  Creek 

E6  -  Santa  Clara  Valley 

E7  -  Bayside-San  Mateo 

E8  -  Coast-San  Mateo 


Hydrographic  Area  F 
North  Coastal  Area 

F8  -  Mendocino  Coast 
F9  -  Russian  River 

Alpha  Order  Number  and  Subnumber 

The  four  digit  alpha  order  numbers  are  assigned  each  station  to 

denote  its  order  in  alphabetical  sequence,  mainly  for  machine  processing. 

As  the  collection  of  data  progressed,  it  was  found  necessary  to  add  a 

subnumber  of  two  digits  to  the  four-digit  alpha  number  to  maintain  the 

alphabetical  order  of  all  station  names. 

EXPLANATION  OF  TABLES 

Symbols  and  abbreviations  used  in  this  appendix  are: 

B     Adjusted  to  a  full  month. 

E     Wholly  or  partially  estimated. 

M     All  or  part  of  record  missing.   When  used  with  a  value, 

less  than  ten  days  of  records  are  missing. 

Record  missing. 

Record  begins. 

Record  ends. 

Trace,  an  amount  too  small  to  measure. 

Includes  total  for  previous  month. 

Amount  included  in  following  measurement,  time 

distribution  unknown. 

Climato logical  Station  Index 

Table  A-1  is  an  index  of  climatological  stations.   Tabulated  are; 
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station  number,  name,  elevation,  location,  (See  page  62  for  40  acre  tract  and 

base  &  meridian  description),  cooperator  number,  cooperator's  index  number, 
period  of  record,  and  county.   The  cooperator  numbers  assigned  are  as  follows; 

000  Private  Cooperator 

403  Sonoma  County  Flood  Control  and  Water  Conservation  District 

407  San  Benito  County 

411  Marin  County 

413  Marin  Municipal  Water  District 

414  Santa  Clara  Valley  Water  Conservation  District 
418  Vallejo  Water  Department 

426  Santa  Clara  County  Flood  Control  and  Water  District 

801  Pomology  Department,  U.  C.  Davis 

804  State  Department  of  Beaches  and  Parks 

806  State  Department  of  Water  Resources 

808  State  Division  of  Forestry 

809  State  Division  of  Highways 

900  U.  S.  Weather  Bureau 

901  Corps  of  Engineers,  San  Francisco  District 

902  U.  S.  Air  Force 

907  State  Climato legist  (unpublished  USWB) 

909  U.  S.  Soil  Conservation  Service 

The  code  for  counties  listed  in  this  index  is  as  follows: 


Alameda        60 
Contra  Costa   07 


Marin 

21 

Mendocino 

23 

Monterey 

27 

Napa 

28 

San  Benito 

35 

San  Francisco     80 
San  Luis  Obispo   40 


San  Mateo 

41 

Santa  Clara 

43 

Santa  Cruz 

44 

Solano 

48 

Sonoma 

49 
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Precipitation  Data 

Table  A-2  presents  total  monthly  and  seasonal  precipitation  in 
inches  for  the  period  from  July  1,  1964,  through  September  30,  1965. 
Temperature  Data 

Table  A-3  for  the  period  July  1,  1964,  through  September  30,  1965, 
includes  the  maximum  and  minimum  temperatures,  the  average  of  the  daily 
maximum  temperatures,  the  average  of  the  daily  minimum  temperatures,  and 
the  average  of  the  daily  maximum  and  minimum  temperatures  recorded  during 
the  month.   The  temperatures  are  recorded  in  degrees  Fahrenheit. 
Evaporation  Data 

Table  A-4  presents  total  evaporation  during  each  month  in  inches, 
total  wind  movement  during  the  month  in  miles,  the  monthly  average  of  daily 
maximum  water  temperatures,  and  the  monthly  average  of  daily  minimum  water 
temperatures  for  the  period  July  1,  1964,  through  September  30,  1965. 
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TABLE   A-l 

CLIMATOLOGICAL   STATION    INDEX 

1964-65 


E6  0053  ALAMITOS  PERC  POND 

E*  004*  ALAMO  IN 

E6    0125  ALMADEN    RESERVOIR 

F9    0135  ALPINE    DAM 

E3    0212  ANGWIN    P    U    C 

02  0322  ARROYO    SECO 

03  0360-01    ATASCAOERO    MAINT    STN 
E3    0372  ATLAS    ROAD 

00    057*  BEN    LOMOND 

E*    0693  BERKELEY 


E6  0706 

0*  0790 

E6  0850 

F9  0876 

F9  0969 


BERRYESSA    1    E 
BIF    SUR    STATE    PARK 
BLACK    MTN    2    SW 
BLAKES    LANDING 
BON    TEMPE    DAM 


F8    0973  BOONVILLE    HMS 

F8    0973-02    BOONVILLE    FARRER 

00    1005  BOULDER    CK    LOCATELLI 

D3    103*  BRADLEY 

03    11*2  BRYSON 


Dl  1170 
E7  1206 
E*  1216 
01  12*7 
E5    1281 


BUENA    VISTA 
BURLINGAME 
BURTON    RANCH 
BUZZ-RO    LAGOON 
CALAVERAS    RESERVOIR 


E6    1285  CALERO    RESERVOIR 

E3    1312  CALIST06A 

E6    13*1-10  CAMBRIAN    PARK 

E6    1377-01  CAMPBELL    WATER    CO 

0*    153*  CARMEL    VALLEY 

F9    1602  CAZAOERO 

Dl    1739  CHITTENDEN    PASS 

01    1739-01  CHITTENDEN 

D3    17*3  CHOLAME    HATCH    RANCH 

Dl    1766  CIENEGA 


F9  1838 
F9  18*0 
E3  1919 
E»    1962 

DO  20*8 


CLOVERDALE  3  SSE 
CLOVEROALE  11  W 
COLLINSVILLE 
CONCORD  3  E 
CORRALITOS 


F9  2105  COYOTE  DAM 

E6  2109  COYOTE  RESERVOIR 

DO  2159  CREST  RANCH 

E*  2177  CROCKETT 

DO  2290  DAVENPORT 

02  2362  DEL  MONTE 

E3  2399-48  DENVERTON  1  S 

E3  2580  DUTTONS  LANDING 

E6  2919  EVERGREEN 

E3  2933  FAIRFIELD 

E3  2934  FAIRFIELD  POLICE  STA 

F8  3161  FORT  BRA66 

F8  316*  FORT  BRAGG  AVIATION 

Fa  S191  FORT  ROSS 

01  3232  FREEDOM  8  NNW 

01  3238  FREMONT  PEAK 

E5  3387  GERBER  RCH 

01  3*17  GILROY 

01  3*19  GILROY  8NE 

01  3*22  GILROY  1*  ENE 

0  2    3502  GONZALES    9    ENE 

F9    3577  GRATON 

F9    3578  GRATON    1    W 

02  3591  GREENFIELD    BAKER 
E3    3612-01    GREEN    VALLEY 


E6  3681 
F9  3683 
E8  371* 
03  3722 
E*   3863 


GUADALUPE    RESERVOIR 

GUERNEVILLE 

HALF    MOON    BAY    2    NNW 

HAMES    VALLEY 

HAYWARO  6  ESE 


1S5  37  15  18  121  52  18  *1*  1959 

*10  37  52     122  02     900  J»57 

6*0  SEC  11  T09S  ROIE  E  M  37  10  00  121  50  00  *1*  1936 

680          TOIN  R07W  M  37  56  30  122  38  IS  *13  1925 

1815  SEC  05  T08N  R06W  M  38  3*  18  122  26  12  900  1939 

800  SEC  36  T19S  R04E  M  36  1*  00  121  29  00  900  1931 

9*0  SEC  26  T28S  R12E  R  M  35  27  30  120  38  2*  809  Ll»5    19M 

1735  SEC  25  T07N  RO*W  M  38  25  00  122  15  00  900  1»*0 

50*  SEC  09  TIOS  R02W  M  37  05  00  122  06  00  900  1937 

299         TOIS  R03W  M  37  52  00  122  15  00  900  le«7 

205  SEC  23  T06S  ROIE  P  M  37  23  00  121  50  00  000  1921  1965 

2*0  SEC  30  T19S  R02E  M  36  15  00  121  *7  00  900  191* 

2331  SEC  36  T07S  R03W  H  37  18  00  122  10  00  900  19*3 

*0  SEC  13  T04N  RlOW  M  38  1 1  *2  122  55  00  000  1956 

723  SEC  11  TOIN  R07W  M  37  57  2*  122  36  36  »13  1958 

3*0  SEC  02  T13N  R1*W  F  M  39  00  5*  123  22  18  900  PN0971  1936 

395          T13N  R14W  M  39  00  *»  123  22  12  901  1951 

2180  SEC  16  T09S  ROSW  M  37  09  00  122  12  00  900  19*3 

540  SEC  08  T2*S  RUE  M  35  52     120  *8     900  19*6 

925  SEC  3*  T2*S  ROSE  M  35  ♦S  00  121  05  00  900  19*6 


16*0  SEC  27  T13S  R07E  R  M  36  *6  00  121  11  00  906 

10  T04S  R05W    M  37  35  00  122  21  00  900 

530  SEC  09  TOIS  R02W    M  37  52  00  122  05  00  900 

1275  SEC  26  TIOS  ROIE  M  M  37  02  00  121  50  00  000 

805  SEC  2*  T05S  ROIE    M  37  29  12  121  49  06  900 

500  SEC  0*  T09S  R02E  E  H  37  10  *8  121  45  *8  *1* 

365  SEC  36  T09N  R07W    M  38  35  00  122  35  00  900 

M  37  15  12  121  55  2*  *26 

192  SEC  35  TOIS  ROIW  C  M  37  17  00  121  57  00  000 

*25  T17S  R02E    M  36  29  00  121  4*  00  900 

1040  SEC  13  T08N  R12W    M  38  32  00  123  07  00  900 

125  SEC  12  T12S  R03E    M  36  54  00  121  36  00  900 

10*  SEC  11  T12S  R03E  K  M  36  5*  08  121  36  17  909 

1975  SEC  12  T26S  R16E    M  35  *1  00  120  12  00  900 

900  SEC  18  T14S  R05E  B  M  36  *2  5*  121  20  *8  407 

320  SEC  29  TUN  RlOW    M  38  *6  00  122  59  00  900 

1820  SEC  17  TUN  R12W    M  38  46  00  123  13  00  900 

3*  SEC  22  T03N  ROIE  F  M  38  05  26  121  51  17  000 

200         TOIN  ROIW    M  37  58  00  121  59  00  900 

260  36  59  121  48     900 

720  SEC  3*  T16N  R12W    M  39  11  00  123  11  00  901 

800  SEC  09  TIOS  R0*E  C  M  37  05  06  121  32  2*  *1* 

26*0  M  37  05  06  122  08  00  000 

12  SEC  32  T03N  R03W    M  38  02  00  122  13  00  900 

273  SEC  32  TIOS  R03W  0  M  37  01  122  12     900 

♦6         T15S  ROIE    M  36  36  00  121  52  00  900 

22  SEC  08  T04N  ROIE  F  M  38  12  23  121  53  28  000 

20  38  12  00  122  18  00  900 

3*0  SEC  20  TOTS  R02E  G  M  37  19  00  122  02  00  000 

15  SEC  25  T05N  R02W    M  38  15  00  122  03  00  900 

38  15  00  122  03  00  900 

39  2  7  00  123  *8  00  900 
61                         39  2*  00  123  49  00  900 

116  SEC  30  TOSN  R12W  0  M  38  31  123  15     900 

1*95  SEC  2*  TIOS  ROIE    M  37  03  00  121  49  00  900 

2600  36  *5  36  121  29  5*  000 

21*0  SEC  36  T06S  R04E  P  M  37  22  00  121  29  12  900 

194  SEC  06  TllS  R04E    M  37  00  00  121  3*  00  900 

1050  SEC  28  TIOS  R05E    M  37  02  00  121  26  00  900 

1350  SEC  05  TIOS  R06E    M  37  06  00  121  20  00  900 


2350  SEC  15  T16S  R06E 

200  SEC  21  T07N  R09W 

210  T07N  R09W 
280 

41*  SEC  03  TOSN  R03W 


36  33  00  121  18  00  900 

38  25  5*  122  51  *S  000 

38  26  00  122  53  00  900 

36  19  2*  121  1*  36  901 

38  17  00  122  10  00  41S 


450  SEC  29  TOSS  ROIE  0  M  37  12  00  121  55  00  *1* 

lis  SEC  25  TOSN  RIOM  M  3S  30  00  123  00  00  900 

60  SEC  19  TOSS  R05W  M  37  29  00  122  27  00  900 

725  SEC  32  T23S  RIOE 

925  SEC  28  T03S  ROIW  M  37  39  00  121  SS  00  900 


1932 
1946 
1955 
1959 
IST* 


1939 
19*5 
19*0 
1925 
1950 

1950 
1939 
19*7 
195* 
1958 

1960 
1938 
19*8 
191S 
1910 

1911 
1950 
19S5 
1942 

19*0 

1951 
1895 
19*0 
1*7* 
1952 

1950 
1912 
1957 
1942 
19*0 

1943 
1928 
1896 

1893 

1936 
1939 
1939 
19*3 

1940 
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TABLE   A-l 

CLIMATOLOGICAL   STATION    INDEX 

1964-65 


<^ 

E- 

STATr  "N" 

2 

Q 

-  ^ 

<x. 

c 

E-K 

O    K 

Q 

C 

c 

X 

t- 

ID 

•Zi 

<I  W 

E-Xg 

CC  2 

E  Q 

o 

■£ 

3 

< 

1^ 

C 

eg 

ii 

c 

W  2  5 

a,  p-  2: 

C  Y-* 

S 

>• 

NUXBEH 

5- 

i 

t 

.  ,  ., 

„  ,^  .. 

o 

^ 

e 

^ 

F9  3875 
F9  3878 
01  3925 
01  3928 
01  4022 


HEALDSBURG 
HEALDSBURG 
HERNANDEZ  2 
HERNANDEZ  7 
HOLLISTER 


01  ♦022-10  HOLLISTER  COSTA 

01  *025  HOLLISTER  2 

01  4035  HOLLISTER  10  ENE 
F9  4100  HOPLANO  LARGO  STA 
F9  4277  INVERNESS  MERY 

F9  4«80  KELLOGG 

E2  4500  KENTFIELD 

F9  4502  KENT  LAKE 

02  *555  KING  CITY 

F9  4593  KNIGHTS  VALLEY 


E4  4633 
F9  4652 
E8  4660 
E3  4677 
03  4767 

E6  4916 
E6  4922 
03  4963 
E5  4996 
E5  4997 


LAFAYETTE  2  NNE 

LAGUNITAS  LAKE 

LA  HONDA 

LAKE  CURRY 

LA  PANZA  RANCH 

LEROY  ANDERSON  DAM 
LEXINGTON  RESERVOIR 
LINN  RANCH 

LIVERMORE  SEWAGE  PLT 
LIVERHORE  2  SSW 


03  5017  LOCKWOOO  2  N 
E6  5123  LOS  GATOS 

E6  5123-04  LOS  GATOS  WRIGHT 

00  5125  LOS  GATOS  4  SW 

04  5184  LUCIA  WILLOW  SPRINGS 

E3  5333  MARE  ISLAND  NAVY 

E*  5371  MARTINEZ  3  S 

E4  5372  MARTINEZ  3  SSE 

E4  5377  MARTINEZ  FIRE  STN 

E2  5647  MILL  VALLEY 

04  5795  MONTEREY 

E6  5844  MORGAN  HILL  2  E 

E6  5846  MORGAN  HILL  6  WNW 

01  5853  MORGAN  HILL  SCS 

E4  5915  MOUNT  DIABLO  N  GATE 

E5  5933  MOUNT  HAMILTON 

01  5973  MOUNT  MADONNA 

01  5973-11  MT  MADONNA  CO  PK 

e2  5996  MT  TAMALPAIS  2  SW 

E2  6027  MUIR  WOODS 

03  6056  NACIMIENTO  DAM 

E3  6065  NAPA 

E3    6074  NAPA    STATE    HOSPITAL 

F9    6105  NAVARRO    1    NW 

E5    6144  NEWARK 

F9    6187  NICASIO 

E5    6199-10    NILES    PINNA 

E2    6290  NOVATO    8    WNW 

E2    6290-02    NOVATO    FIRE    HOUSE 

E4   6332-01    OAKLAND    39TH    ST 

E4   6333  OAKLAND    CITY    HALL 

E4   6335  OAKLAND    WB    AP 

E3    6351  OAKVILLE    1    WNW 

E3    6356  OAKVILLE    4SW    NO.    2 

F9   6370  OCCIDENTAL 

01    6610  PAICINES    OHRWALL    RCH 

E6    6646  PALO   ALTO    CITY    HALL 

D2    6650  PALOMA 

03    6703  PARKFIELO 

03    6706  PARKFIELO    7    NNW 

03    6730  PASO    ROBLES 

03    6736  PASO    ROBLES    5    NW 

03    6742  PASO    ROBLES    FAA    AP 
E6    6791-43    PENITENCIA    RAIN    GAGE 

E2    6826  PETALUMA    FS    NO    2 


101  SEC    19    T09N    R09W 

102  T09N  R09W 
2160  SEC  29  TITS  RIOE 
27*5  SEC    06    T19S    R12E 

285  T12S    ROSE 

170  SEC  32  TllS  ROSE 
284  T12S  R05E 
3000  SEC  05  T12S  R07E 
550  T13N  R12W 
150 

1800  SEC  09  T09N  R07W 
50 

360  T02N  R08W 

320  SEC  18  T20S  R08E 

480  SEC  16  T09N  R07W 

540 

785  TOIN  R07W 

670  SEC  14  TOTS  R04W 

396  SEC  19  T06N  R02W 

1550  SEC  20  T29S  R17E 


M  38  37  122  50  900 

M  38  37  122  50  900 

M  36  25  00  120  55  OO  900 

M  36  18  00  120  42  00  900 

M  36  51  00  121  24  00  9«0 

M  36  55  15  121  26  46  806 

M  36  51  00  121  24  00  900 

M  36  55  00  121  14  00  900 

M  39  01  00  123  07  00  900 

38  05  24  122  51  06  000 

M  38  40  00  122  40  00  990 

M  37  57  00  122  33  00  900 

M  37  59  54  122  42  30  413 

M  36  12  00  121  08  OO  900 

M  38  37  00  122  40  00  900 

H  37  55  00  122  06  00  900 

M  37  56  48  122  35  42  413 

M  37  19  00  122  16  00  900 

M  38  21  18  122  07  18  418 

M  35  23  00  120  10  00  900 


700  SEC  10  T09S  R03E  K  M  37  09  48  121  37  48  414 

700  SEC  05  T09S  ROIW  J  M  37  10  36  121  59  18  414 

870  SEC  07  T26S  R12E  F  M  35  41  06  120  43  24  000 

405  SEC  12  TOSS  ROIE  A  M  37  41  28  121  48  20  000 

545  SEC  20  T03S  R02E    M  37  39  00  121  47  00  900 

1104  SEC  34  T22S  R08E    M  35  58  00  121  05  00  900 

428         T08S  ROIW    M  37  13  00  121  59  00  900 

1610  SEC  26  T09S  ROIW  H  M  37  07  24  121  56  00  000 

2215  SEC  01  T09S  R02W    M  37  11  122  02     900 

360  SEC  05  T24S  ROSE    M  35  53  00  121  27  00  900 

M  38  06  122  16  12  900 

M  37  58  00  122  08  OO  900 

37  58  122  06     900 

M    38    01    00  122    Ofl    00    900 

M    37    53    48  122    31    36    411 

M    36    36    00  121    54    00    900 

M    37    08    00  121    37    00    90O 

37    09  121    46            900 

M    37    08    00  121    39    00    900 

M    37    52    00  121    56    00    900 

M    37    20    00  121    39    00    900 

M    37    01    00  121    43    00    900 

M    37    00    42  121    42    12    909 

37  54  122    36            900 
M    37    54    00  122    34    00    900 

770    SEC    15    T25S    RIOE         M    35    46    00  120    53    00    900 

16    SEC    03    T05N    R04W         M    38    18    00  122    17    00    900 

60    SEC    14    T05N    R04W    H    M    38    17    00  122    16    00    900 

220                                                            39    10  123    34            900 

14    SEC    01    TOSS    R02W    O   M    37    31    18  122    01    43    900 

413 

38  08    00  122    43    00    900 
38    06    30  122    33    42    411 

907 


52 

T03N 

R03W 

225 

T02N 

R02W 

280 

26 

T02N 

R02W 

10 

SEC 

31 

TOIN 

R06W 

335 

T15S 

ROIE 

225 

T09S 

R03E 

660 

350 

SEC 

28 

T09S 

R03E 

2100 

SEC 

12 

TOIS 

ROIW 

4206 

T07S 

R03E 

1800 

SFC 

35 

TIOS 

R02E 

1880 

SEC 

01 

TllS 

R02E  B 

1480 

170 

40  SEC  35  TOIS  R04W 

3 

160  SEC  21  T07N  R05W 

1685  SEC  01  T06N  R06W 

1000  SEC  33  T07N  RlOW 

950  SEC  12  T14S  ROSE 

23  SEC  01  T06S  R03W 

1835  SEC  23  T18S  R04E 

1402  SEC  35  T23S  R14E 


M  37  48  00  122  16  00  900 

M  37  44  00  122  12  00  900 

M  38  27  00  122  25  00  900 

M  38  24  00  122  28  00  900 

M  38  25  00  122  59  00  900 

M  36  44  00  121  22  00  900 

M  37  27  00  122  08  00  900 

H  36  21  00  121  30  00  900 

M  35  53  00  120  26  00  900 


3590  SEC  21  T22S  R14E  H  M  36  59  46  120  28  26  900 


700  SEC  33  T26S  R12E 

995  SEC  13  T26S  RUE 

803  SEC  13  T26S  R12E 

T06S  ROIE 

16  SEC  33  T05N  R07W 


M  35  38  00  120  41  00  900 

M  35  41  00  120  45  90  900 

M  35  40  00  120  38  00  900 

M  37  24  00  121  49  54  426 

H  38  14  00  122  38  00  900 


1877 
1943 
1940 
1940 
1*74 


1936 

loss 

1954 
1887 
1964 

1956 

1881 
1950 
1926 
1948 

1950 
1951 
1926 
1961 
1871 

1940 
1S«5 
1947 
1957 
1941 

1867 
1941 
1956 
1891 
19*4 


1881 
1945 
1937 
1959 
1*40 

19*7 
1945 
1877 
1958 
1«91 


1*»2 
1943 

1957 
1960 

1949 
1939 
1906 
1963 
19*0 

1924 
1953 
1940 
19M 
1948 
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TABLE   A-1 

CLIMATOLOGICAL   STATION    INDEX 

1964-65 


z 

STATION 

c 

r 

■^ 

£ 

i 

r: 

E-K 

isii 

c  ^ 

C  t: 

c 

E- 

2 

< 

P 

c  2: 

t=]  z  B 

ft.^-2 

£g 

z 

:.".rr.= 

^  " 

i 

2 

■^ 

r 

- 

^ 

E2    6826-01  PETALUMA    BURNS 

F8    6851-01  PHILO    2    NW 

F3    6851-02  PHILO    *    NW 

F9    6853  PHOENIX    LAKE    DAM 

D2    6926  PINNACLES    NAT    HON 

E5    6991-05  PLEASANTON    NURSERY 

F8    7009  POINT    ARENA 

E»    7070  PORT    CHICAGO    NAD 

E8    7086  PQRTOLA    STATE    PARK 

F9    7107  POTTER    VALLEY    3    NNW 

F9    7108  POTTER    VALLEY    3    SE 

F9    7109  POTTER    VALLEY    PH 

02    7150  PRIEST    VALLEY 

Dl    7190  OUIEN    SABE    HAY    CAMP 

01  7249  RANCHO    O'JIEN    SABE 

E6    7339  REDWOOD    CITY 

F9    7351  REDWOOD    VALLEY 

E*    7414  RICHMOND 

04    7539-01  ROOSEVELT    RANCH 

E3    7643  SAINT    HELENA 

E3    7646  SAINT    HELENA    *    WSW 

E4    7661  SAINT    MARYS    COLLEGE 

02  7668  SALINAS    2    E 

D2    7669  SALINAS    FAA    AP 

03  7672  SALINAS    DAM 

E2    7707-01  SAN    ANSELMO 

D3    7714  SAN    ANTONIO    MISSION 

02    7716  SAN    ARDO 

Dl    7719  SAN    BENITO 

04  7731  SAN    CLEMENTE    DAM 


01  7755 
E8  7767 
E7  7769 
E7  7772 
E8    7807 


SAN  FELIPE  HGHWY  STN 
SAN  FRANCISCO  SUNSET 
SAN  FRANCISCO  WB  AP 
SAN  FRANCISCO  FOB 
SAN  GREGORIO  3  SE 


240  SEC  02  T04N  R08W 

240  T14N  R15W 

240  SEC  33  T15N  R15W 
175 

1310  SEC  02  T17S  R07E 


M  38  13  00  122  42  48  901 

M  39  05  30  123  28  30  000 

39  01  00  123  37  00  403 

M  37  57  18  122  34  34  413 

M  36  29  00  121  11  00  900 


345  SEC  20  T03S  ROIE  M  37  40  00  122  53  00  000 

122  SEC  12  T12N  R17W  M  38  55  00  123  42  00  900 

50          T02N  ROIW  M  38  01  00  122  01  00  900 

422  SEC  08  TOSS  R03W  0  M  37  14  42  122  12  42  901 

1060  SEC  06  T17N  RllW  M  39  21  00  123  08  00  900 

1100  SEC  27  T17N  RllW  M  39  18  00  123  0*  00  900 

1014  SEC  06  T17N  RUW  M  39  22  00  123  08  00  900 

2300  SEC  21  T20S  R12E  M  36  11  00  140  42  00  900 

1630  SEC  27  T12S  ROTE  M  M  36  51  30  121  11  48  000 

1800  SEC  04  TI3S  ROTE  0  M  36  50  12  121  12  48  000 


31  TOSS  R03W 

718  SEC  09  T16N  R12W 


E6  7821  SAN  JOSE 

E6  7824  SAN  JOSE  2 

01  7834  SAN  JUAN  BAUTIST  3SSE 

01  7835  SAN  JUAN  BAUTISTA  Ml 

02  7845-10  SAN    LUCAS    GUIDICI 

E7    7864  SAN    MATEO 

E2    7880  SAN    RAFAEL 

E2    7880-08  SAN    RAFAEL    NAT    BANK 

E6    7912  SANTA    CLARA    UNIV 

00    7916  SANTA    CRUZ 

03  7930  SANTA  MARGARITA  2  SW 
03  7933  SANTA  MARGARITA  BSTR 
02    7959-10  SANTA    RITA    MUTHER 

F9    7964  SANTA    ROSA    SEWAGE    PT 

F9    7965  SANTA    ROSA 

F9    7965-03  SANTA    ROSA    PEDRAN2INI 

E6    7998-01  SARATOGA    CLARK 

E5    7998-02  SARATOGA    GAP    MAINT 

E6    7998-03  SARATOGA    KRIEGE 

E6    8068  SEARSVILLE    LAKE 

F9    8072  SEBASTOPOL    4    SSE 

F9   8272  SKAGCS    SPR   LAS    LOMAS 

02    8276  SLACK    CANYON 

02    8338  50LEDA0 

02    8338-01  SOLEDAD    CTF 

E2    8351  SONOMA 

EO    8376  S    E    FARALLON 

02    8446  SPRECKELS    HWY    BRIDGE 

02  8446-01  SPRECKELS 

E6  8447  SPRECKELS  HILL-LAG. SE 

E6  8519  STEVENS  CREEK  RES 

01  8680  SUNSET  BEACH  ST  PARK 

E2  8779  TAMALPAIS  VALLEY 

03  8849  TEMPLETON 
F9  8885  THE  GEYSERS 


M  37  29  00  122  14  00  900 

M  39  16  00  123  12  00  900 

37  56  00  122  21  00  900 

M  36  10  48  121  41  48  000 
M  38  30     122  28     900 

M  38  30  00  122  32  00  900 

M  37  50  00  122  06  00  900 

36  40  00  121  37  00  900 

M  36  40  00  121  36  00  900 

M  35  20  00  120  30  00  900 

100  37  58  36  122  33  42  411 

1060  SEC  18  T22S  ROTE    M  36  01  00  121  15  00  900 

440  SEC  16  T22S  RIOE  K  H  36  00  48  120  54  06  900 

1355  SEC  27  T16S  ROSE  H  M  36  30  30  121  04  54  900 

600  SEC  23  T17S  R02E    M  36  26  12  121  42  30  900  NPGSIS 


M  37  01  00  121  20  00  900 

M  37  46  00  \7Z   30  00  900 

37  37  00  122  23  00  900 

37  47  00  122  25  00  900 

M  37  18  00  122  20  00  900 

M  37  21  00  121  54  00  900 

37  22  121  55     900 

M  36  49  00  121  31  00  900 

36  50  42  121  32  00  804 
M  36  07  25  121  01  09  806 

M  37  34  00  122  19  00  900 

37  58  00  122  32  00  900 
M  37  58  24  122  31  30  413 
M  37  21  00  121  56  00  900 
M  36  59  00  122  01  00  900 


365 

300 

8 

52 

355 

TIOS 
T02S 

R06E 
R06W 

SEC  30  T07S 

R04W 

70 

T07S 

ROIE 

615  SEC  10  T13S  R04E 

200 

380  SEC  08  T21S  R09E 

30  SEC  29  T04S  R04W 


125 


1200  SEC  36  T29S  R12E    M  35  22  00  120  38  00  900 

1100  SEC  25  T29S  R12E    M  35  22  00  120  3»  00  900 

80  SEC  12  T14S  R03E  H  M  36  45  00  121  41  24  806 

20  SEC  21  T07N  R08W  P  M  38  26  24  122  45  12  000 

167         T07N  ROSW    M  38  27  00  122  42  00  900 

90  SEC  16  T06N  ROSW  R  M  806 

272          TOTS  ROIW    M  37  16  48  121  59  42  414 

8  09 

TOSS  R02W    M  37  15  00  122  02  00 

350  SEC  12  T06S  R03W    M  37  24  00  122  14  00  900 


150  SEC  06  T06N  R09W 

1930  SEC  36  TION  R12W 

1730  SEC  22  T21S  R12E 

204  T17S  R06E 


M  38  21  00  122  49  00  900 

M  38  41  00  123  08  00  900 

M  36  05  00  120  40  00  900 

M  36  26  00  121  19  00  900 


230  SEC  12  T17S  ROSE  B  M  36  28  26  121  12    34  000 


M  38  17  00  122  27  00  900 

M  37  42  00  123  00  00  900 

M  36  36  00  121  41  00  900 

36  37  121  39     000 

M  37  12  00  121  44  00  414 


60  T15S  R03E 
48  SEC  16  T15S  R03E 
384  T09S  R03E 


600  SEC  28  TOTS  R02W  H  M  37  18  00  122  05  00  414 

85  36  54  00  121  50  00  900 

250 

773  SEC  29  T27S  R12E    M 
1600  SEC  23  TUN  R09W    M 


1939 
1940 
1946 
1959 
1953  1954 

1952 
1911 
1(98 
1949 
1931 

1899 
1937 
1950 
1946 
1907 

1939 
1942 
1958 
1873 
1942 

1957 
1959 
1894 
1936 
1940 

1943 
1948 
1928 
1931 
1954 

1874 

1943 
1900 
1962 

1874 
1948 
1876 
1881 
1866 

1940 
1931 
1962 
1956 
1888 


1935 
1939 
1955 
1874 
1961 

1952 
1941 
1905 
1905 


37  52  42  122  32  36  901 
35  32  56  120  42  21  000 

38  48  00  122  49  00  900 


1937 
1956 
1959 
1886 
1939 
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CLIMATOLOGICAL   STATION   INDEX 

1964-65 
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o 

E2    8920-21    TIBURON    TOPHAM 

B9    9001  TRACY    PUMPING    PLANT 

F9    9122  UKIAH 

F9    9124  UKIAH    *    WSW 

E«  9185  UPPER  SAN  LEANDRO  FIL 

Dl  9189  UPPER  TRES  PINOS 

03  9221  VALLETON 

E6  9270  VASONA  RESERVOIR 

F9  9273  VENADO 

E3  9305  VETERANS  HOME 


E*  9*20 
E»  9*23 
E*  9426 
E»  9427 
01  9473 


F9  9770 
E4  9814 
F8  9851 


WALMAR  SCHOOL 
WALNUT  CREEK  2  ESE 
WALNUT  CREEK  2  ENE 
WALNUT  CREEK  4  E 
WATSONVILLE  WATERWKS 


WOODACRE 

WRIGHTS 

YORKVILLE 

YOUNTVILLE  GAMBLE 


400  TOIS  R05W 

SEC  31  TOIS  R04E 

623  SEC  17  T15N  R12W 
1900 

390  SEC  11  T02S  R03W 

2050  SEC  07  T15S  R09E 

950  SEC  32  T23S  R12E 
300 

1260  SEC  19  T09N  RlOW 

170  SEC  01  T06N  R05W 

128 

245  SEC  36  TOIN  R02W 
220  SEC  30  TOIN  R02W 


M  37  52  24  122  27  12  0«0 

37  48  00  121  35  00 

M  39  09  00  123  12  00  900 

39  08     123  17     900 

M  37  46  00  122  10  00  900 

M  36  38     121  02     900 

M  35  53  00  120  42  00  900 

M  37  14  36  121  58  00  426 

M  38  37  00  123  01  00  900 

M  38  23     122  22     000 

M  37  97  00  122  05  00  900 

M  37  53  00  122  02  00  900 

M  37  54  00  122  01  00  900 

37  54  00  121  59  00  900 

36  56  00  121  46  00  900 


1877 
1951 
1944 


1954 
1*87 
19*4 
1954 
1880 

1924 


50  M  36  57  36  122  06  24 

1240  SEC  10  T05N  R03W  0  M  38  17  53  122  11  13  418 

430  38  00  24  122  38  30  808  049770  1950 

M  37  08  00  121  57  00  900         1918 

M  38  55  00  123  16  00  900         19J9 


120  SEC  24  T07N  R05W  P  M  38  26  05  122  22  05  806 
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INTRODUCTION 

This  appendix  presents  surface  water  measurement  data  collected 
and  assembled  by  the  Department  of  Water  Resources.   It  contains  information 
collected  in  the  Central  Coastal  Area  during  the  1965  water  year  covering  the 
period  from  October  1,  1964,  through  September  30,  1965. 
Definition  of  Terms 

The  following  terms  are  commonly  used: 

Cubic  foot  per  second,  or  second-foot,  is  the  unit  rate  of 
discharge  of  water.   One  cubic  foot  per  second  is  a  cubic  foot  of  water 
passing  a  given  point  in  one  second. 

Gage  Height  or  Stage  is  the  elevation  of  the  water  surface 
above  an  assigned  datum  as  measured  by  a  gage.  It  is  measured  in  feet  to 
the  nearest  0.01  foot. 

Acre-foot  is  the  quantity  of  water  required  to  cover  one  acre 
to  a  depth  of  one  foot.   It  is  equivalent  to  43,560  cubic  feet  or  325,850 
gallons. 

Water  year  is  the  12-month  period  from  October  1  of  one  year 
through  September  30  of  the  subsequent  year  and  is  normally  designated  by 
the  calendar  year  in  which  it  is  terminated. 
Methods  and  Procedures 

Streamflow  Measurements 

A  stream  gaging  station  is  equipped  with  a  continuous  water  stage 
recorder  for  which  a  stage-discharge  relationship  or  rating  is  developed. 
The  rating  gives  the  flow  or  discharge  in  cubic  feet  per  second  (c.f.s.)  for 
each  water  stage  or  gage  height  at  a  station.   Given  the  rating  and  continuous 
water  stage  record,  mean  daily  discharges  are  determined  by  electronic  data 
processing  methods. 
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The  rating  is  developed  by  making  streamflow  measurements  with 
a  current  meter  at  various  water  stages  ranging  from  near  minimum  to  near 
maximum.   Normally,  the  rating  is  fairly  permanent  where  there  is  a  fixed 
channel  and  a  fixed  flow  regimen  at  the  station.   The  rating  varies,  however, 
where  the  bed  of  the  channel  is  of  loose  shifting  sand  and  gravel  or  where 
vegetative  growth  builds  up  in  the  channel  changing  the  flow  regime.   Where 
the  rating  is  not  permanent  and  varies  periodically,  more  frequent  measure- 
ments of  discharge  are  necessary  to  accurately  determine  the  discharge,  and 
manual  computation  may  be  required.   Measurement  procedures  which  have  been 
employed  are  consistent  with  those  used  by  the  U.  S,  Geological  Survey. 
Tidal  Stage  Measurements 

Along  the  Pacific  Coast,  there  are  usually  two  high  and  two  low 
tides  in  a  day.   The  lunar  or  tidal  day  is  about  50  minutes  longer  than 
the  solar  day  because  tides  are  more  strongly  influenced  by  the  moon  than 
by  the  sun.   The  two  high  and  two  low  tides  which  are  usually  unequal  are 
commonly  designated  as  higher  high,  lower  high,  higher  low,  and  lower  low 
waters.   Tidal  stage  stations  are  equipped  with  continuous  water  level 
recorders. 
Coding  System 

The  station  numbering  system  is  that  which  is  given  in  the  Depart- 
ment publication  entitled  "Index  of  Stream  Gaging  Stations  In  and  Adjacent 
to  California,  1966".   The  stations  for  which  data  are  given  in  this  report 
are  described  either  in  the  explanation  of  tables  or  in  the  tables. 

EXPLANATION  OF  TABLES 
Daily  Mean  Discharge 

Table  B-1  presents  daily  mean  discharges  in  Butano  Creek  near 
Pescadero.   The  mean,  maximum,  and  minimum  values  at  the  bottom  of  each 
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monthly  column  are  representative  of  that  month  and  year  only.   The  acre-feet 
value  for  each  month  is  a  total  of  the  daily  values  which  are  converted  to 
acre-feet  for  the  computation.   The  mean  discharge  under  "Water  Year  Summary" 
is  an  average  of  the  monthly  means.   The  maximum  and  minimum  discharges  are 
instantaneous  extremes  that  occurred  during  the  year.   The  total  acre-feet 
is  the  sum  of  the  monthly  acre-feet  values.   When  flows  at  a  single  station 
are  in  excess  of  140  percent  of  the  highest  measurement  on  the  rating  curve, 
the  computed  daily  mean  discharges  from  the  electronic  computer  are  shown 
as  "estimates".   Publication  of  the  record  of  this  station  will  be  discon- 
tinued with  this  issue  of  Bulletin  No.  130.   Data  for  future  years  will  be 
published  in  the  "Surface  Water  Records"  of  the  U.  S.  Geological  Survey. 
Imports 

Table  B-2  presents  monthly  deliveries  of  water  into  the  Central 
Coastal  Area.   This  table  indicates  the  water  user  and  the  source  of  the 
supply.  Monthly  and  water  year  total  deliveries  in  acre-feet,  average 
delivery  in  cubic  feet  per  second,  and  monthly  use  in  percent  of  annual 
are  presented. 
Daily  Mean  Gage  Height 

Table  B-3  presents  the  daily  mean  gage  height  for  Rector  Reservoir 
near  Yountville.   These  gage  heights  are  from  USC&GS  mean  sea  level  datum 
and  are  indicative  of  the  amount  of  water  in  storage.   The  station  is 
located  on  the  outlet  tower  of  the  reservoir.   Rector  Reservoir  is  located 
about  three  miles  northeast  of  Yountville  on  Rector  Creek, 
Daily  Maximum  and  Minimum  Tides 

Table  B-4  lists  maximum  and  minimum  tides  at  the  Sacramento  River 
at  Collinsville  and  Suisun  Bay  at  Benicia,  respectively.   These  data  are 
obtained  from  graphical  charts  plotted  by  continuous  water  stage  recorders. 
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The  values  are  in  feet  above  -13.05  feet  USC&GS  mean  sea  level  datum  of  1929 
at  Collinsville  and  above  -10.00  feet  at  Benicia.  The  values  in  most  cases 
represent  higher  high  water  and  lower  low  water.   During  a  calendar  day  in 
which  three  instead  of  four  tides  occurred,  the  high  and  low  values  may 
represent  lower  high  water  or  higher  low  water.   The  maximum  and  minimum 
values  at  the  bottom  of  each  monthly  column  represent  the  extremes  observed 
during  that  month. 

Station  descriptions  and  historical  data  are  provided  at  the 
bottom  of  Table  B-4. 
Corrections  and  Revisions  to  Previously  Published  Surface  Water  Data 

Table  B-5  lists  corrections  and  revisions  to  previously  published 
surface  water  data  in  order  of  publication  date. 
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TABLE     B-l 


DAILY  MEAN   DISCHARGE 

(IN   CUBIC   FEET   PER   SECOND) 


WATBI  YEA« 


STATION  NO. 


STATION  NAME 


BUTANO    CREEK    NR    PESCAOERO 


('day 

OCT. 

NOV. 

D£C. 

JAN. 

FEB. 

MAR. 

APR. 

MAY 

JUNE 

JULY 

AUG. 

SEPT. 

DA^ 

1 

0.8 

5.3 

2.7 

39 

31      E 

10 

15 

19 

11 
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TABLE     B-4 
DAILY    MAXIMUM    AND    MINIMUM   TIDES* 

SACRHMENTO  RIVER  AT  COLLINSVILLE 


15.86 
12.1* 

15.89 
13.19 

15.85 


\l-M 


16.16 

12.04 

16.58 

13.35 

16.53 
12.19 

16.40 


NOV 

16.40 
12.77 

15.79 
12.05 

16.70 


11.89 

16.03 


16.52 

12.43 

15,93 
12.48 

15,91 
12.16 

15.60 


11.65 

15.71 
12.05 


16.58 
11«81 


11.48 

15.85 
11,45 

15,72 
11,58 

15,69 
11,87 

15,60 
11.97 

15.72 


16.58 
11.45 


DEC 


12.33 
16.28 


11.59 

15.83 
11.46 

15.80 
11.55 

15,74 
tli73 

15,54 
11,72 

15,18 
11,67 

15,24 
11,48 

15,01 


W-M 


13,50 

17,58 
13,55 

18,02 


18.26 
11.38 


13.90 
17,82 


18,02 
14,41 

17,93 
14,70 

17,08 
14,27 

16.61 
15.48 

16.52 
14,25 

16,76 
14,12 


13,81 
17,08 


12,78 
ll'.ll 


12|70 
17i09 


13,82 

16,91 
13.38 

16,20 
12.78 

15,91 
12,33 

15,87 
12,13 

16,11 


18.02 
U.13 


FEB 


12.31 
16.37 


12.91 

16.18 
13.09 

16. 11 
12.44 

16.25 

12.30 

16.47 
11.96 

16.65 


}!:U 


15.75 
12.27 

H:I8 

15.54 
11.55 

15.71 
11.65 


17,20 
11,48 


11,87 

16,00 


12,33 

16,04 
12.18 

16.15 

12.01 

16.11 
11.81 

16.18 
11.91 

16.50 


11.60 
ll'.ll 


15.5 
11,6 


16,50 
11,30 


11,77 
16.61 


16.11 
12.51 

16.39 

12.60 

1§'.1I 

16.34 
12.04 

16.32 
12.01 

16.22 


11.81 
15.17 


11.92 

15.34 


16.61 
11.72 


11.42 
16.09 


16.18 


11.35 
15.12 


17.12 

10.70 


11.49 

16.03 
11.43 

15.71 
11.35 

15.90 


11.97 

14.83 
11.77 

16.43 


16.26 
11.67 

15,73 
11.25 

15.48 
11.38 

15.46 
11.62 

15.70 


12.33 

16.24 
12,37 

16.50 


11.24 

16,97 
11.39 

17.14 


17.14 
11.23 


11.49 
15,96 


16,09 
11,84 

15,75 


12,14 
16,71 


11,42 
16,73 


16.95 

11.19 


12,30 

16.08 
12.44 

16.18 


15,82 


12.06 

16.24 
11.9* 


11,86 

16.13 
11.91 

16.12 


16.27 
11.9* 

16.37 


16.99 
11.59 


16.43 
11.65 


old  negative  gage  height 


MAXIMUM  DISCHARGE 


PERIOD  OF  RECORD 


DATUM  OF  GAGE 


LATITUDE         LONGITUDE 


CFS  CAGE  HT 


38'0i'25"         I2l°51'18"  SW2;   3S    IE 


Station  located  0.4  mi.    SU  of  Collinsville,   3.3  mi.   HE  of  Pittsburg. 
Haximum  gage  height  does  not   indicate  maxiouis  discharge. 
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TABLE     B-4 
DAILY    MAXIMUM    AND    MINIMUM    TIDES' 

SUISUN    BAY    AT    BENICU 


DATE 

OCT 

NOV 

DEC 

1 — 2 — 

FEB 

MAR 

APR 

MAT 

JUNE 

JULY 

AUG 

SEPT 

DATE 

1 

MR 

13.40 
B.41 

13.48 
7.89 

13.18 
6.78 

13.60 
7.00 

13.17 

7.0^ 

13.20 
8.39 

13.24 
6.7a 

14.40 
6.47 

14,05 
6.44 

13.09 
7.64 

13.32 
9.32 

1 

2 

NR 
NR 

12.92 

7.66 

8.03 

13. -.3 

7.08 

6.98 

7.io 

8I39 

6.40 

14.10 
6.35 

6^7 

13.29 
8.04 

13.34 
8.29 

2 

3 

NR 
NR 

12.90 
7.*9 

12.66 
6.55 

13.90 
7.16 

13.30 
7.23 

13.20 
7.66 

13.37 
7.89 

13.4/ 
6.30 

^*'" 

13.34 
7,30 

13.29 
8,57 

13.19 
8.36 

4 

NR 

13.01 
7.»7 

12.51 
6.26 

13.76 

7.60 

13.17 
7.60 

13.24 
7,92 

13.57 
7.78 

13.55 

6.30 

13.65 
6.72 

12.97 
7,47 

13.39 
8.16 

13.15 
8.11 

5 

MR 
NR 

''7:i? 

12.34 
6.29 

14, 2^ 

8,1/ 

13.16 
8,13 

13.10 
8.11 

13.67 
7.60 

'l:li 

13.02 
6.87 

13,20 
8.00 

13,38 
8,28 

13,28 
7.97 

6 

NR 
NR 

"7:?! 

12.20 
6.25 

13,60 
8,20 

13.27 

8.41 

13,14 
8,40 

13.57 
7.38 

12.71 
6.98 

12.90 
7.05 

13.22 
8.37 

13,39 
8.02 

13.25 
8.03 

7 

NR 

NR 

M:?2 

12.06 
6.39 

12.82 

7.84 

12.90 
9.03 

13,24 
8.31 

13.48 
7.55 

12.54 
6.28 

'^:il 

13.48 
8,34 

13.44 
7.84 

13.29 
7.73 

8 

NR 
NR 

13.29 
8.20 

11.94 
6.66 

12,36 
8,11 

12.92 
8.85 

13,27 
8,09 

13.90 
8.30 

12.29 
6.46 

13.27 
8.12 

13,67 
8,12 

13.44 
7.59 

13.31 
7.81 

e 

9 

NR 
NR 

13.20 
8.30 

11.75 
6,67 

12.32 
9.77 

12.80 
7.74 

13,30 
7.90 

13.80 
7.82 

12.68 
6.71 

13^44 
7.88 

13.58 

8.97 

13.50 
7.51 

12.52 

7.87 

9 

10 

Rg 

\m 

H:8! 

H'M 

'?:Z3 

'?:!! 

"i-.n 

'^7:S5 

13. 74 

13.56 
7.64 

'?:IS 

13.43 
8.04 

10 

II 

ng 

'I'X 

H'.n 

H'.lt 

'1:11 

'?:IS 

13.14 
7.14 

13.10 
7.54 

13. (3 
7.44 

":2S 

12,23 
7,59 

13.19 
8.07 

II 

12 

NR 
NR 

12.40 
8.36 

11.37 
6.70 

13.74 
8,58 

13.47 
6.36 

13.64 
7.47 

13.34 
7.41 

13.32 
7.64 

12.11 
7.12 

12,24 
7.45 

13.37 
7.45 

13.00 
8.21 

12 

13 

NR 
NR 

12.25 
7.92 

11.30 
6.67 

13,74 
7,56 

14.01 
6.42 

13,34 
6.83 

13.30 
7.60 

12.35 
7.39 

13.57 
5.78 

13,70 
7,43 

13.22 
7,46 

13.06 

8.51 

13 

„ 

NR 

NR 

12.26 
7.56 

11.91 
7.17 

13.92 

7.00 

14.25 
6.41 

13.60 
7.04 

13.47 
8.15 

13.33 
6.88 

13.38 
6.71 

13,41 
7.51 

13.19 
7.77 

13.10 
8.41 

14 

15 

NR 
NR 

•?:l! 

'1:1? 

't:il 

14.26 
6.44 

13.78 
7.20 

13.  76 

8.20 

13.28 
6.62 

13.47 
6.60 

13,35 
7.69 

12.90 
7.95 

13.38 
8.53 

15 

16 

^:ll 

12.92 

7.96 

H'M 

mil 

13.86 
6.42 

13.54 
6.97 

13.81 
7.69 

13.26 
6.46 

13.34 
6.83 

13.30 
7,87 

12.79 
8.22 

13.48 
7.97 

16 

17 

12«2'> 
7.62 

13.17 
7.57 

13.10 
6.30 

14.45 
6.11 

13.51 
6.69 

13.14 
7.09 

7^32 

6I49 

13.33 
8.32 

13. UO 
7.88 

13.10 
8.67 

13.47 
10.46 

17 

IS 

12.3* 
7.46 

13.60 
7.37 

13.60 
6.37 

14.54 
6,28 

13.09 
7,13 

14.25 
7.48 

13.60 
7.30 

13.02 
6.55 

12.84 
6.96 

12.  70 
7,94 

13.16 
8.97 

13.48 
8.16 

18 

19 

n:lt 

13.58 
6.98 

13.98 
6.43 

14.50 
6.74 

"7:91 

'?:ll 

13.34 
7.20 

12,91 

6,63 

12.68 
7.39 

12.72 
8.25 

13.18 
8.79 

13.39 
7.83 

19 

20 

"7:1? 

13.80 
6.82 

13.80 
6.40 

14,08 
7.03 

13,20 
8,38 

13.01 
7.48 

13.15 
7.38 

1<:,49 
6.83 

1^.37 
7.67 

12.85 
8.31 

13.33 

8.30 

13.50 
7.57 

20 

21 

13.12 

7.61 

13.78 
6.70 

13.88 
7.01 

13.48 
7.21 

13,27 
8,46 

13,00 
7,54 

12.80 
7.62 

12.19 

7,11 

12.73 

8.07 

13.08 
8.80 

13.63 
7.92 

13.60 
7.41 

21 

22 

13.40 
7.51 

13.50 
6.69 

13.87 
7.51 

13.29 
7.96 

13.02 
3.22 

13.07 
7.95 

12.43 
7.81 

11.83 
7.26 

13.04 

13.35 
3.79 

13,87 
7.55 

13.70 
7.38 

22 

23 

13.60 
7.*6 

13.20 
6.70 

13.01 
7.26 

13,35 
9,47 

12.48 
8.07 

12.94 
7.89 

11.98 
7.89 

11,94 
7,51 

13.19 
8.81 

13.60 
8.20 

14.13 
7.39 

12.98 
7.56 

23 

24 

'v.n 

12.80 

7.09 

13.22 
9,76 

13.73 
8.49 

12.65 
10,49 

12.65 
7.80 

12.02 
7.85 

12,21 
7.75 

13.39 
a. 47 

13.91 
7.66 

14.26 
7.27 

13.72 
7.81 

24 

25 

"7:5? 

12.60 

10.03 

13.67 
7.71 

13,02 
8,37 

12.73 
7,57 

12.27 
7,78 

12.25 

8.00 

12,63 
8.00 

13.65 
7.92 

14.15 
7.36 

12,70 
7.30 

13.60 
8.16 

25 

26 

i'otll 

12.88 
8.27 

13.79 
8.65 

12,64 

7,35 

12.90 
7,46 

12,21 
7.69 

12.62 
8.03 

13.03 
8,38 

13.72 
7.15 

14.24 
7.04 

14.20 
7.25 

13.69 
8.35 

26 

27 

'^:i: 

12.83 
7.77 

14.00 
9.23 

12,62 
7,15 

13,18 
7.43 

12.48 
7,49 

12.89 
8.20 

13,28 
7,92 

13.99 
6.61 

12.30 
6.65 

13.99 
7.33 

13.69 
8.08 

27 

28 

"7:1^ 

13.01 
8.02 

13.86 
8.39 

12,88 
6,95 

12.99 

7,05 

12.36 
7.30 

13.15 
e.17 

13.37 
7.30 

12.19 
6,49 

14.21 
6.59 

13.71 
7,55 

13.53 
7.90 

28 

29 

12.70 
7.86 

12.90 

7.93 

13.74 
8.13 

13,12 
6,90 

12,50 
7.32 

12.43 
8.03 

12.19 
6,87 

14.il 
7.65 

14.09 
6.63 

13,39 
7,90 

13.36 

7.80 

29 

30 

12.50 
7.68 

13.10 
7.79 

13,70 
7.84 

13.30 
6.85 

12,86 
7,68 

13.23 
7.34 

13,98 
6.84 

14.35 
6,57 

13.82 
6.68 

13,50 
8.44 

12.98 

7.80 

30 

31 

12.85 
>.89 

13.55 
7.16 

13.63 

7.09 

13.24 
8.07 

14.31 
6.72 

13.48 
7.09 

13.43 
8.36 

31 

«.,-u- 

NR 

NR 

13.80 
6.59 

14.00 
6.26 

14.54 
6,11 

14.26 
6,36 

14.25 

6.83 

13.90 
7.14 

14.31 

3,88 

14.40 

6,35 

14.24 

14.26 

7.26 

13.72 
7.38 

MAXIMUM 

"-'""- 

— - 

*   In  order 
Subtract 

to  machine   pr 
10.00    feet    tc 

ocess    the   data    in   this    table,    it  was   necessary    to   a 

woid   negative   gage   heights. 

LOCATION 

MAXmUM  DISCHARGE 

PERIOD  OF  RECORD 

DATUM  OF  GAGE                ^ 

LATITUDE 

LONGITUDE 

1/4  SEC    T   &  R 
HDBIM. 

OF  RECORD 

DISCHARGE 

GAGE  HEIGHT 

PERIOD 

ZERO 
ON 
CAGE 

REF. 
DATUM 

CFS              CAGE  HT                DATE 

FROM           TO 

38*02 '26" 

Station   lo 
Ha«lj»uiii  ga 
Period   o£ 

122°08'44" 

cated   on   Inshc 
se  height    lis 
record   Incenai 

SW6    2N    2W 

re   side   of  uharf 
ed  does  not   Indl 
tcent   from   1929- 

5.7              4/6/58 

Inaedlately  SE  of  Benicla. 
ate  maxlann  discharge. 
940. 

Jun    29-Apr    i.0 
Apr    40-Date 

1929      19<.0 
1940      1942 
1942 

-2.21 
-5.00 
0.00 

uses 
uses 
uses 
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Appendix  C 


GROUND  WATER  MEASUREMENTS 
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INTRODUCTION 

This  appendix  includes  a  figure,  three  tables,  and  one  plate 
reporting  on  ground  water  conditions  in  the  Central  Coastal  Area.  The 
reporting  period  is  from  July  1,  1964,  through  September  30,  1965.   In 
future  bulletins  the  reporting  period  will  be  the  water  year. 
Methods  and  Procedures 

The  depth  to  water  in  most  wells  is  usually  a  direct  measurement 
made  with  a  tape;  however,  in  some  wells,  especially  deep  ones,  measurements 
are  made  with  an  air  line  and  gauge  or  an  electric  sounder.   Field  work  was 
performed  by  local  cooperators,  the  U.  S.  Geological  Survey  and  Department 
personnel.   An  electronic  computer  program  has  been  developed  to  perform 
a  part  of  the  processing  and  tabulating. 
Coding 

Region  and  Basin  Numbers 

The  water  pollution  control  board  regions  used  in  this  report  and 
shown  on  Plate  3,  "Ground  Water  Basins  or  Units  in  the  Central  Coastal  Area", 
are  geographic  areas  defined  in  Section  13040  of  the  Water  Code.   Regions, 
ground  water  basins  or  units  and  subareas  are  listed  by  a  numbering  system 
as  follows: 

1   -   18.     01 


Region  (North  Coastal  Region) 


Hydrographic  Unit  (Santa  Rosa  Valley) 

Subarea  (Santa  Rosa  Area) 

State  Well  Number 

The  state  well  numbering  system  used  in  this  report  is  based  on 
the  township,  range,  and  section  subdivision  of  the  Public  Land  Survey. 
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It  is  the  system  used  in  all  ground  water  investigations  made  by  the  Department    '  i- 
of  Water  Resources.   In  this  report,  the  number  of  a  well,  assigned  in 
accordance  with  this  system,  is  referred  to  as  the  State  Well  Number.   Under 
the  system,  each  section  is  divided  into  40-acre  tracts  lettered  as  follows: 


D 

C 

B 

A 

E 

F 

G 

H 

M 

L 

K 

J 

N 

P 

Q 

R 

Wells  are  numbered  within  each  40-acre  tract  according  to  the  chronological 
sequence  in  which  they  have  been  assigned  State  Well  Numbers.   For  example, 
a  well  which  has  the  number  16N/12W-17K1,M  would  be  in  Township  16  North, 
Range  12  West,  Section  17,  Mount  Diablo  Base  and  Meridian,  and  would  be 
further  designated  as  the  first  well  assigned  a  State  Well  Number  in  Tract  K. 

EXPLANATION  OF  FIGURES  AND  TABLES 
Hydrographs 

Figure  C-1,  "Fluctuations  of  Water  Levels  in  Wells",  presents 
hydrographs  of  21  selected  wells  in  19  selected  basins  or  areas.   These  wells 
were  selected  insofar  as  possible  as  representative  of  their  respective  basins 
or  areas. 


I 
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Ground  Water  Level  Changes 

Table  C-1,  "Ground  Water  Level  Conditions  in  the  Central  Coastal 
Area,  Spring  1965",  presents  average  depths  to  ground  waters  and  average 
changes  by  basin  and  region  from  the  spring  of  1964  to  the  spring  of  1965. 
Description  of  Selected  Wells 

Table  C-2,  "Description  of  Selected  Wells",  is  arranged  in  region, 
basin,  and  well  number  order,  and  provides  a  description  of  368  wells  for 
which  ground  water  level  data  are  presented  in  Table  C-3,  "Ground  Water 
Levels  at  Wells". 

Agency  Well  Number 

The  agency  well  number  is  the  number  assigned  to  a  well  by  any 
agency  other  than  the  Department  of  Water  Resources  in  accordance  with  the 
numbering  system  used  by  that  agency.  Agencies  that  use  the  State  well 
numbering  system  normally  coordinate  assignment  of  well  numbers  with  the 
Department.   These  numbers,  when  common,  are  not  shown  in  the  "Agency  Well 
Number"  column;  when  different,  the  last  five  digits  are  shown  in  the 
"Agency  Well  Number"  column. 
Agency  Supplying  Data 

Each  number  in  this  column  is  the  code  number  for  a  cooperating 
agency.   The  agency  code  consists  of  a  five-digit  number,  the  first  of  which 
is  a  region  number.   Thus,  32100  refers  to  Agency  2100  in  Region  3.   Because 
of  the  limitations  of  punch  card  space,  the  agency  code  has  been  shown  as  a 
four-digit  number  without  the  region  number.   Therefore,  the  four-digit 
agency  code  should  always  be  referred  to  the  region  in  which  the  well  is 
located. 
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The  first  digit  of  the  four-digit  agency  code,  as  listed  below, 
designates  the  type  of  well  numbering  system  used  by  the  agency. 

Code  Well  Numbering  System 

1  Location  numbers 

2  Monterey  County  Flood  Control  and  Water 

Conservation  District  or  Santa  Clara 
Valley  Water  Conservation  District 

3  Serial  numbers 

4  Local  numbers 

5  State  or  U.  S.  Geological  Survey 

6  U.  S.  Bureau  of  Reclamation 

7  South  San  Joaquin  Irrigation  District 

The  last  three  digits  of  the  agency  code,  as  listed  below,  are 
numbers  that  designate,  within  specified  serial  limits,  the  type  of  agency 
from  which  the  data  were  obtained. 

Code  Type  of  Agency 

000-049  Federal 

050-099  State 

100-199  County 

200-399  Municipal 

400-699  District  -  Water,  Irrigation,  Conservation, 

etc. 

700-999  Private 
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The  agencies  and  code  numbers  assigned  to  them  in  each  of  the 
regions  are  listed  in  the  following  tabulation: 


Agency  Code 


Agency 


5000 
5050 

2400 
5000 
5050 
5100 

5101 
5109 
5401 

2100 

2400 
5050 
5005 
5101 
5102 
5117 

5200 
5400 


North  Coastal  Region  (No.  1) 

U.  S.  Geological  Survey 

Department  of  Water  Resources 

San  Francisco  Bay  Region  (No.  2) 

Santa  Clara  Valley  Water  Conservation  District 

U,  S.  Geological  Survey 

Department  of  Water  Resources 

Alameda  County  Flood  Control  and  Water 
Conservation  District 

Napa  County 

Solano  County 

Alameda  County  Water  District 

Central  Coastal  Region  (No.  3) 

Monterey  County  Flood  Control  and  Water 
Conservation  District 

Santa  Clara  Valley  Water  Conservation  District 

Department  of  Water  Resources 

Post  Engineer  Fort  Ord 

San  Benito  County 

Santa  Cruz  County 

San  Luis  Obispo  County  Flood  Control  and 
Water  Conservation  District 

Gilroy,  City  of 

South  Santa  Clara  Valley  Water  Conservation 
District 
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Well  Use 

The  well  use  is  indicated  as  follows: 


Code 

Well  Use 

1 

Domestic 

2 

Irrigation 

3 

Municipal 

4 

Industrial 

5 

Injection  or  Recharge 

6 

Drainage 

7 

Domestic  and  Irrigation 

8 

Test,  Monitor,  Measurement 

9 

Stock 

0 

Unused 

Well  Depth  in  Feet 

Well  depths  shown  were  reported  by  the  owner,  obtained  from  a 

driller's  log,  or  measured  at  the  time  of  the  well  canvass. 

Data  Available 

Under  this  heading,  code  numbers,  as  listed  below,  indicate  the 

type  of  data  that  are  available  with  respect  to  well  logs,  water  analyses, 

and  production  records. 

Data  Code 

Log  record 

Log  1 

Confidential  log  2 

(Sec.  7076,  Water  Code) 

Water  Analyses 

Mineral  1 

Sanitary  2 

Heavy  Metals  3 

Mineral  and  Sanitary  4 
Production  Record 

Available  1 

Pump  Test  Available  2 
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Record  Begins  and  Record  Ends 

The  last  two  digits  of  the  year  the  record  began  or  ended  are  shown. 
Ground  Water  Levels  at  Wells 

Table  C-3,  "Ground  Water  Levels  at  Wells",  is  arranged  in  region, 
basin,  well  number  and  date  order.   It  includes  measurements  of  depths  to  water 
in  wells  made  from  July  1,  1964,  through  September  30,  1965.   Table  headings 
discussed  below  are  only  those  that  were  not  discussed  under  "Description  of 
Selected  Wells". 

Ground  Surface  Elevation  in  Feet 

The  numbers  in  this  column  give  the  elevation  in  feet  of  the  ground 
surface  from  which  depth  to  the  water  surface  in  the  well  is  reported.   The 
datum  used  is  mean  sea  level,  USC&GS  datum,  1929.   Elevations  of  ground 
surface  are  usually  taken  from  topographic  maps  and  the  accuracy  is  controlled 
by  topographic  standards. 

Date 

The  date  shown  in  the  column  is  the  date  on  which  the  depth 
measurement,  shown  in  the  next  column,  was  made.   If  the  date  of  the  month  is 
unknown,  it  is  indicated  by  00. 

Ground  Surface  to  Water  Surface  in  Feet 

This  is  the  measured  depth  in  feet  from  the  ground  surface  to  the 
water  surface  in  the  well.   Certain  of  the  depth  measurements  in  the  column 
may  be  followed  with  an  asterisk  superscript  to  indicate  a  questionable 
measurement.   Depth  to  ground  water  measurements  may  be  questionable  for  such 
reasons  as  (a)  well  being  pumped  while  undergoing  measurement,  (b)  nearby 
pump  operating,  (c)  casing  leaking  or  wet,  (d)  well  pumped  recently,  (e)  air 
gauge  measurement,  or  (f)  recharge  operations  at  well  or  nearby.   The  specific 
reason  for  any  asterisk  or  any  given  measurement  may  be  obtained  from  the 
Department  of  Water  Resources. 
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other  symbols  used  are: 

Measurement  discontinued  + 

Well  destroyed  ^ 

No  measurement  for  other  reasons      $ 
Water  Surface  Elevation  in  Feet 

This  is  the  elevation  in  feet  of  the  water  surface  in  the  well  based 
on  mean  sea  level,  USC&GS  datum,  1929.   It  was  derived  by  subtraction  of  the 
depth  measurement  from  the  ground  surface  elevation.   Negative  values  indicate 
elevations  below  datum. 

The  words  FLOW  and  DRY  are  shown  in  this  column  to  indicate  a 
flowing  or  dry  well  respectively. 
Agency  Supplying  Data 

Each  number  in  this  column  is  the  code  number  for  the  agency  from 
which  the  water  level  data  were  obtained. 
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FIGURE  CI 

FLUCTUATION   OF    WATER    LEVEL 

IN  WELLS 
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FIGURE  CI 

FLUCTUATION  OF  WATER    LEVEL 
IN     WELLS 
SAN  FRANCISCO   BAY  REGION 
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FIGURE    CI 

FLUCTUATION    OF  WATER  LEVEL 
IN  WELLS 
SAN  FRANCISCO  BAY  REGION 
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FIGURE    CI 

FLUCTUATION  OF  WATER  LEVEL 

IN  WELLS 

SAN  FRANCISCO  BAY   REGION 
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FIGURE  CI 

FLUCTUATION   OF    WATER    LEVEL 

IN  WELLS 

CENTRAL    COASTAL    REGION 
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FIGURE     CI 

FLUCTUATION    OF    WATER    LEVEL 

IN  WELLS 

CENTRAL     COASTAL    REGION 
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FIGURE    CI 
FLUCTUATION     OF    WATER     LEVEL 
IN    WELLS 
CENTRAL    COASTAL    REGION 
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FIGURE     CI 

FLUCTUATION    OF   WATER    LEVEL 
IN    WELLS 
CENTRAL    COASTAL     REGION 


CARMEL    VALLEY    (3-7.00) 

MONTEREY    COUNTY 
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TABLE  C-1 

GROUND  HATER  LEVEL  CONDITIONS 

IN  THE  CENTRAL  COASTAL  AREA 

SPRING   1965 


Ground  Water 

Basin 

Basin 

Average  Change 
in  Ground  Water  Level  1/ 

:     Average  Depth 
:     to  Ground  Mater 

or  Unit 

Number 

■   Spr 

tng  196A  CO  Spring  1965  (In  feet) 

■   Spring  1965  (in  feet) 

Potter  Valley 

Uklah  Valley 

Sane I  Valley 

Alexander  Valley 

Santa  Rosa  Valley 
Santa  Rosa  Area 
Healdsburg  Area 

Lower  Russian  River  Valley 


1-14.00 

1-15.00 

1-16.00 

1-17.00 

1-18.00 
l-lB.Ol 
1-18.02 


+0.1 

+0.8 

+1.3 

+2.6 

+1.3 
+1.2 
+1.8 


13.1 
12.8 
14.2 


Petaluma  Valley 

Napa-Sonoma  Valley 
Napa  Valley 
Sonoma  Valley 

Sulsun-Falrfield  Valley 

Ygnaclo  Valley 

Santa  Clara  Valley 
East  Bay  Area 
South  Bay  Area 

Livennore  Valley 

Half  Moon  Bay  Terrace 

San  Gregorlo  Valley 

Pescadero  Valley 


2-2.00 
2-2.01 
2-2.02 

2-3.00 

2-6.00 

2-9.00 
2-9.01 
2-9.02 

2-10.00 

2-22.00 

2-24.00 

2-26.00 


+2.3 

-0.2 
-0.6 
+0.4 

+3.3 


+3.6 
+0.5 
+0.3 

+0.1 


14.5 
12.0 
18.4 


100.7 
58.3 
128.0 

63.0 

20.4 

10.1 


Soquel  Valley 

Pajaro  Valley 

Gllroy-Hol lister  Valley 
South  Santa  Clara  County 
San  Benito  County 


Eas 


Side  Ar 


Forebay  Area 
Arroyo  Seco  Cone 
Upper  Valley  Area 
Paso  Roblee 
Corral  de  Tierra  . 

Carmel  Valley 

West   Santa  Cruz  Terr 


3-3.00 
3-3.01 
3-3.02 

3-4.00 
3-4.01 
3-4.02 
3-4.03 
3-4.04 
3-4.05 
3-4.06 
3-4.10 

3-7.00 

3-26.00 


+2.9 
+1.4 


-4.4 

+0.2 
+1.1 
+0.7 
-0.5 
+2.5 
+2.9 
-0.4 
-1.1 


61.2 
63.4 


84.7 

59.4 
32.4 
126.5 
44.9 
90.5 
62.7 
57.2 
63.2 

17.9 

33.4 


Region  3  Average: 


Central  Coastal  Ar 


2J   Region  Averages   -  <   (basin  average  x  basin  ares) 
i.  basin  areas 

V  Central  Coastal  Area  Averagea  -  <  (region  average  x   region  area) 

i.   region  areas 
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INTRODUCTION 

Data  presented  in  this  appendix  are  measured  values  of  selected 
quality  characteristics  of  surface  water  samples  collected  in  the  Central 
Coastal  Area  during  the  period  from  October  1,  1964,  through  September  30, 
1965. 
Methods  and  Procedures 

Laboratory  alalyses  were  performed  by  the  Department  of  Water 
Resources  and  the  U.  S.  Geological  Survey  in  accordance  with  "Standard 
Methods  for  the  Examination  of  Water  and  Waste  Water",  11th  Edition,  or  with 
U.  S.  Geological  Survey  Water  Supply  Paper  1454,  "Methods  for  Collection  and 
Analyses  of  Water  Samples".   The  methods  yield  comparable  accuracy. 

Tabulated  values  for  dissolved  minerals  are  the  analytical  quantity 
reported  in  parts  per  million  (ppm)  and  a  computed  value  for  equivalents  per 
million  (epm).   Total  dissolved  solids  reported  were  determined  by  gravimetric 
determination  at  180  C.   Values  for  temperature  are  those  measured  in  the 
field  at  the  time  of  sampling.   Trace  element  (heavy  metal)  concentrations 
were  determined  both  by  "wet"  analyses  and  by  the  spectrographic  method. 
Turbidities  determined  in  the  field  are  reported  in  Jackson  candle  units  and 
those  determined  in  the  laboratory  in  parts  per  million  silica.   Color  is 
reported  in  color  units. 
Coding 

The  station  number  is  an  arbitrary  number  that  has  been  assigned 
to  each  station.   The  locations  of  the  stations  are  shown  on  Plate  3. 
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EXPLANATION  OF  FIGURES  AND  TABLES 
Definitions  of  abbreviations  used  in  this  appendix  and  not  defined 
on  the  tables  are  as  follows: 


ABS 

Al 

As 

BHC 

BOD 

C 

cf  s 
Cu 

DWR 

F 

Fe 

Fid 

Lab 

Mn 
MPN/ml 

N.C. 

Pb 
PH 

^\ 
ppDDD 

ppDDE 

ppDDT 

ppm 

PST 

Susp. 

uses 

Zn 


Alkyl  benzene  sulphonate 

Aluminum 

Arsenic 

Benzene  hexachloride 

Biochemical  oxygen  demand  in  parts  per  million 

Celsius  (centigrade) 
Cubic  feet  per  second 
Copper 

Department  of  Water  Resources 

Fahrenheit 
Iron 

Field 

Laboratory 

Manganese 

Most  probable  number  per  milliliter 

Non-carbonate 

Lead 

The  negative  logarithm  of  the  effective  hydrogen 

ion  concentration 
Phosphates 

Para-para  dichlorodiphenyldichloroethane 
Para -para  dichlorophenyldichloroethene 
Para -para  dichlorodiphenyltrichloroethane 
Parts  per  million 
Pacific  standard  Time 

Suspended 

U.  S.  Geological  Survey 

Zinc 
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Specific  Conductance 

Data  from  two  electrical  conductivity  recorders  are  presented  in 
Figures  D-1  and  D-2,   These  data  are  machine  prepared  graphs.   Daily  mean 
values  are  plotted  in  Figure  D-1  and  single  daily  readings  at  1300  hours  are 
plotted  in  Figure  D-2,   Each  figure  or  graph  presents  the  data  from  a  station. 
Sampling  Station  Data  and  Index 

Table  D-1,  "Sampling  Station  Data  and  Index",  is  an  alphabetic 
listing  of  stations  from  which  surface  water  samples  were  collected.   The 
analyses  of  these  samples  are  reported  in  subsequent  tables.   The  station 
number  is  an  arbitrary  number  that  has  been  assigned  to  each  station.   The 
location  pertains  to  either  the  township,  range,  and  section  of  the  Public 
Land  Survey  or  to  latitude  and  longitude.   The  stations  are  classified  into 
basic  data,  investigational,  and  operational  types. 
Analyses  of  Surface  Water 

Table  D-2,  "Analyses  of  Surface  Water",  includes  physical  character- 
istics of  the  water  and  results  of  mineral  and  bacterial  analyses.   The  data 
are  presented  by  region  and  by  stream  from  north  to  south  within  a  region. 
At  the  time  the  samples  were  collected  for  laboratory  examination,  field 
determinations  were  made  for  dissolved  oxygen  (DO)  by  the  modified  Winkler 
method,  water  temperature,  and  pH.   Visual  inspections  were  made  of  the 
streams  and  the  physical  conditions  were  noted.   This  information  is  kept 
on  file  with  the  Department. 

Samples  collected  for  bacterial  examination  were  analyzed  by  the 
laboratory  as  quickly  as  possible.   Results  of  bacterial  determinations 
presented  in  this  appendix  should  be  considered  as  qualitative  and  quantitative 
indicators.   Undue  weight  should  not  be  given  to  the  values  for  quantitative 
purposes. 

Data  from  operational  stations  are  shown  separately  at  the  end  of 
the  table.   These  data  consist  of  analyses  of  South  Bay  Aqueduct  water. 
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Summary  of  Coliform  Analyses 

Coliform  data  included  in  Table  D-2  are  made  more  usable  by 
summarizing  the  results  of  the  analyses  of  the  24  samples  collected  at  each 
station  during  the  year.   Table  D-3  is  a  summary  of  these  analyses. 
Analyses  of  Trace  Elements  in  Surface  Water 

Spectrographic  analyses  were  made  to  determine  the  concentration 

of  17  different  elements  in  surface  water  samples.  Most  of  these  elements 

are  present  in  very  small  amounts  and  are  often  called  trace  metals.   The 

concentrations  indicated  in  Table  D-4  are  in  parts  per  billion  instead  of 

parts  per  million  which  is  comnmnly  used  in  reference  to  concentrations  of 

mineral  constituents.   The  symbols  included  with  the  constituent  quantities 

are: 

>  Greater  than  the  amount  indicated 

<  Less  than  the  amount  indicated 

^  Equal  to  or  slightly  less  than  the 
amount  indicated. 

Radioassays  of  Surface  Water 

Table  D-5,  "Radioassays  of  Surface  Water",  presents  the  radioactivity 

of  surface  water  samples  collected  at  23  monitoring  stations.   The  samples 

were  collected  in  May  and  September  at  the  same  time  that  samples  were 

collected  for  standard  mineral  analyses  shown  on  Table  D-2.   The  methods  and 

procedures  of  sample  preparation  and  determination  of  radioactivity  in  water 

are  described  in  "Standard  Methods  for  the  Examination  of  Water  and  Waste 

Water",  11th  Edition.   The  samples  were  analyzed  by  the  Department  of  Public 

Health.   Results  are  expressed  in  micro-micro  curies  per  liter  or  by  the 

equivalent  units  of  pico  curies  per  liter  (PC/1).   These  units  are  defined 

-12 
as  10    curies.   The  most  probable  error  is  reported  along  with  the  measured 

value.   Results  should  be  considered  qualitative  and  undue  emphasis  should 

not  be  given  to  quantitative  values. 
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Four  values  are  reported  for  each  sample:   (a)  alpha  activity  in 
the  filtrate  (dissolved  material),  (b)  alpha  activity  in  the  solids  retained 
on  the  filter  (suspended  material),  (c)  beta  activity  in  the  filtrate,  and 
(d)  beta  activity  in  the  solids.   Sample  counts  are  corrected  for  background 
and  geometric  efficiency.   Standard  statistical  procedures  are  utilized  to 
compute  the  0.9  error.   The  final  result  is  expressed  (symbolically)  as 
X  +  y.   This  means  that  in  a  series  of  determinations  on  the  same  sample, 
the  value  of  x  should  fall  between  x  -  y  and  x  +  y  ninety  percent  of  the  time. 
Salinity  Observations  at  Bay  and  Delta  Stations 

Table  D-6  describes  the  six  stations  for  which  salinity  data  are 
listed  in  Table  D-7.   Table  D-6  includes  maximum  observed  salinity  at  Bay  and 
Delta  stations.   Table  D-7  presents  chloride  concentrations  in  samples 
collected  at  six  stations  between  Crockett  and  Collinsville. 
Nutrients 

Table  D-8  presents  analyses  of  nutrients  in  surface  water.   These 
analyses  were  made  by  the  Department.   The  samples  were  kept  on  ice  and  were 
analyzed  for  the  nitrogen  series  in  the  laboratory  on  the  same  day  collected. 
Pesticides 

Table  D-9  presents  analyses  of  pesticides  in  surface  water  and 
sediment.   The  samples  were  analyzed  by  the  Department  using  a  gas  chromatograph 
with  an  electron  capture  detector. 
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TABLE  D-l 
SAMPLING    STATION    DATA   AND   INDEX 


StatloD 

Station 
Muobcr 

Location' 

Icglmlng 

of 

Record 

Station'^ 
Type 

Region 

AnalyiM 
page 

ALAMEDA  CANAL  AT  DEL  VALLE  CHECK 

314 

3S/2E-22 

Aug.  1965 

0 

170 

ALAMEDA  CREEK  NEAR  NILES 

73 

4S/1W-15 

Dec.  1951 

B 

145,  172,  173,  179, 

183 

ALAMEDA  CREEK  NEAR  NLLES 

307 

4S/1W-15 

Oct.  1964 

0 

144 

ALIAMONT  CREEK  BELOW  ALTAMONT  TURNOUT  OF  SOUTH 
BAY  AQUEDUCT 

201 

2S/3E-31 

June  1962 

0 

147 

ARROYO  DEL  VALLE  NEAR  LIVERMORE 

71 

4S/2E-4 

July  1958 

B 

146,  172,  173 

ASH  CREEK 

285 

12N/11W-36 

July  1965 

139 

BEAN  CREEK  ABOVE  LOCKHART  GULCH  CREEK 

302 

10S/2W-13 

Dec.  1964 

150 

BEAN  CREEK  ABOVE  MACKENZIE  CREEK 

303 

lOS/lW-7 

Dec.  1964 

150 

BEAN  CREEK  ONE  MILE  EAST  OF  FELTON 

204 

10S/2W-22 

Aug.  1963 

151 

BEAN  CREEK  AT  OLD  GLENWOOD  HIGHWAY 

304 

9S/1W-32 

Dec  1964 

150 

BEAR  CREEK  FOUR  MILES  NORTHEAST  OF  BOULDER  CREEK 

206 

9S/2W-10 

Aug.  1963 

150 

BETHANY  FOREBAY  AT  SOUTH  BAY  FUMPING  PLANT 

207 

2S/3E-10 

Apr.  1962 

0 

168,  181,  183 

BETHANY  FOREBAY  NEAR  BETHANY  DAM 

310 

2S/3E-2 

Dec.  1964 

0 

180 

BETHANY  FOREBAY  AT  MID-LENGTH 

311 

2S/3E-2 

Nov.  1964 

0 

181 

BIG  AUSTIN  CREEK 

268 

7N/11W-H 

July  1965 

I 

133 

BIG  RIVER  NEAR  MOUTH 

8c 

17N/17W-24 

Jan.  1959 

B 

130,  173 

BIG  SULPHUR  CREEK  ABOVE  GEYSERS  POWER  PLANT 

284 

11N/8W-19 

July  1965 

1 

138 

BIG  SULPHUR  CREEK  NEAR  CLOVERDALE 

282 

llN/lOW-4 

July  1965 

I 

138 

BLANCO  DRAIN  INTO  SALINAS  RIVER 

246 

14S/2E-16 

Aug.  1964 

I 

158,  183 

CARMEL  RIVER  AT  ROBLES  DEL  RIO 

83 

17S/2E-2 

Jan.  1952 

B 

167,  174 

COLD  CREEK 

296 

16N/11W-18 

July  1965 

I 

141 

COLLINSVILLE 

236 

38°04'  Lat*" 
121°51'  Long 

1924 

B 

175 

COYOTE  CREEK  NEAR  MADRONE 

82 

9S/3E-9 

Jan.  1952 

B 

148,  172,  173 

CROCKETT 

237 

38°03'  Lac'' 
122° 13'  Long 

1946 

B 

175 

CUMMISKY  CREEK 

286 

12N/11W-9 

July  1965 

I 

139 

DRY  CREEK  NEAR  GEYSERVILLE 

277 

lON/lOW-22 

July  1965 

I 

136 

DRY  CREEK  NEAR  YORKVILLE 

279 

12N/11W-15 

July  1965 

I 

137 

DYER  CANAL  AT  DYER-ALTAMONT  CHECK 

312 

2S/3E-20 

Aug.  1965 

0 

169 

FELIZ  CREEK 

288 

13N/12W-23 

July  1965 

I 

139 

FORSYTHE  CREEK 

300 

15N/12W-7 

July  1965 

I 

143 

GREEN  VALLEY  CREEK 

270 

7N/9W-6 

July  1965 

I 

134 

GUALALA  RIVER,  SOUTH  FORK,  NEAR  ANNAPOLIS 

9a 

10N/14W-22 

Jan.  1959 

B 

132,  173 

INTERIM  INTAKE  CANAL  AT  AVIO  GATE 

308 

2S/3E-1 

Apr.  1965 

0 

168 

INTERIM  INTAKE  CANAL  AT  INTERIM  PUMPING  PLANT 

309 

2S/3E-2 

Feb.  1965 

0 

180 

LAGUHA  DE  SANTA  ROSA  NEAR  GRATON 

274 

7N/9W-14 

July  1965 

I 

135 

LITTLE  SULPHUR  CREEK 

283 

1IN/9W-25 

Sept.  1965 

I 

138 

LIVERMORE  VALLEY  CANAL  AT  PATTERSON  RESERVOIR 

214 

3S/3E-6 

Aug.  1962 

0 

2 

169,  182 

LOCKHART  GULCH  CREEK  ABOVE  BEAN  CREEK 

301 

10S/2W-13 

Dec.  1964 

I 

3 

150 

Locatlooa  arc   referenced  to  Ht.    Diablo  Baae  and  Merldlao. 

Locatlona  gl^en  io   latitude  aod   longitude  becauae   the   areas  have  not   been   surveyed   for   tovnshlp,    range,    and 

B-ftaslc   Data,    I-Inveatlgatlonal,   0-Operatlonal . 
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TABLE  D-l 
SAMPLING    STATION    DATA   AND   INDEX 


station 

Station 
Nvnber 

Location* 

Beginning 

of 

Record 

Station' 
Typ. 

Region 

Aoalyaea 
page 

LOS  GAIOS  CREEK  NEAR  LOS  GATOS 

74 

8S/1W-29 

Dec.  1951 

B 

2 

149,  173 

MAACAMA  CREEK 

281 

9N/8W-8 

July  1965 

I 

1 

138 

MARK  WEST  CREEK  AT  TRENTON-HEALDSBURC  RQAD 

271 

8N/9W-34 

July  1965 

I 

1 

134 

MARK  WEST  CREEK  NEAR  FULIOK 

275 

8N/8W-28 

July  1965 

I 

1 

136 

MARTINEZ 

239 

38°02'  Ut*" 
122° 08'  Loni 

1926 

B 

2 

175 

MCNAB  CREEK 

290 

14N/12W-26 

July  1965 

I 

1 

140 

MIDDLE  POUn 

255 

38*03  ■  Lat*" 
121°59'  Lons 

Jan.  1964 

B 

2 

175 

MILL  CREEK 

276 

9N/9W-33 

July  1965 

I 

1 

136 

NACIMIENTO  RIVER  NEAR  SAN  MIGUEL 

43b 

25S/11E-4 

July  1958 

B 

3 

165,  174 

NAPA  RIVER  AI  DUTTONS  LANDING 

72a 

4N/4W-9 

Sept.  1965 

B 

2 

179,  183 

NAPA  RIVER  NEAR  ST.  HELENA 

72 

8N/5W-33 

Dec.  1951 

B 

2 

144,  172,  173 

NAVARRO  RIVER  NEAR  NAVARRO 

8b 

15N/16W-7 

Jan.  1959 

B 

1 

131,  173 

NOVO  RIVER  NEAR  FORI  BRAGG 

lOc 

18N/17W-1Q 

Jan.  1959 

B 

1 

129,  173 

PAJARO  RIVER  NEAR  CBIIIENDEN 

77 

12S/3E-12 

Dec.  1951 

B 

3 

153,172,  174,  179, 

183 

PATTERSON  RESERVOIR 

3U 

3S/2E-6 

Aug.  1965 

0 

2 

170 

PIETA  CREEK 

287 

12N/11W-2 

July  1965 

I 

1 

139 

PITTSBURG 

240 

38° 02'  Latb 
121°53'  Long 

1945 

B 

2 

175 

PORT  CHICAGO 

241 

38°04'  Latl> 
122°02'  Loni 

1946 

B 

2 

175 

ROBINSON  CREEK 

291 

14N/12W-4 

July  1965 

141 

RUSSIAN  RIVER,  EAST  FORK,  ABOVE  LAKE  MENDOCINO 

295 

16N/12W-13 

July  1965 

141 

RUSSIAN  RIVER,  EAST  FORK,  AT  POTTER  VALLEY 
POWERHOUSE 

lOa 

17N/11W-5 

May  1951 

142,  173 

RUSSIAN  RIVER,  EAST  FORK,  AT  POTTER  VALLEY 
POWERHOUSE 

297 

17N/11W-6 

July  1965 

142 

RUSSIAN  RIVER,  EAST  FORK,  BELOW  LAKE  MENDOCINO 

294 

16N/12W-34 

July  1965 

141 

RUSSIAN  RIVER  AT  DUNCANS  MILLS 

267 

7N/HW-14 

July  1965 

133 

RUSSIAN  RIVER  AT  GUERNEVILLE 

10 

8N/laW-32 

Apr.  1951 

133,172,  173,  179, 

183 

RUSSIAN  RIVER  AT  GUERNEVILLE 

269 

8N/10W-32 

July  1965 

133 

RUSSIAN  RIVER  NEAR  HEALDSBURG 

9 

9N/9W-22 

Apr.  1951 

B 

137,  173 

RUSSIAN  RIVER  NEAR  HEALDSBURG 

280 

9N/9W-22 

July  1965 

137 

RUSSIAN  RIVER  NEAR  HOPLAND 

8a 

14N/12W-36 

Apr.  1951 

139,  173 

RUSSIAN  RIVER  NEAR  HOPLAND 

289 

14N/12W-36 

July  1965 

139 

RUSSIAN  RIVER  ABOVE  EAST  FORK  RUSSIAN  RIVER 

298 

16N/12W-33 

July  1965 

143 

SALINAS  RIVER  NEAR  BRADLEY 

43c 

23S/10E-15 

July  1958 

B 

163,  174 

SALINAS  RIVER  AT  PASO  ROBLES 

43a 

26S/12E-28 

Apr.  1951 

B 

166,  174 

SALINAS  RIVER  NEAR  SPRECKELS 

43 

15S/3E-18 

Apr.  1951 

B 

162,172,  174,  179, 

183 

SALINAS  RIVER,  MILE  12.46 

305 

15S/3E-18 

Oct.  1964 

I 

3 

161 

SALINAS  RIVER,  MILE  25.67 

306 

16S/4E-8 

Jan.  1965 

I 

3 

163 

SALINAS  RIVER^  MILE  9.51 

259 

15S/2E-2 

Aug.  1964 

I 

3 

160 

LocAtlons  are  referenced  to  Kt.  Diablo  Base  and 
Locations  given  In  latitude  and  longitude  becaus 
B-Baslc    Data,    I-Investlgat lonal ,    0-Operat looal 


veyed  for  tovnsblp,  range,  and 
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TABLE  D-l 
SAMPLING    STATION    DATA   AND   INDEX 


Record 


SCaCion 
Type 


Analyses 
page 


SALINAS  RIVER,  MILE  7.13  260  14S/2E-33  Aug.  1964 

SALINAS  RIVER,  HILE   4.65  261  14S/2E-16  Aug.  1964 

SALINAS  RIVER,  HILE  3.50  262  14S/2E-16  Aug.  1964 

SALINAS  RIVER,  MILE  1.70  263  14S/2E-7  Aug.  1964 

SALINAS  RIVER,  HILE  0.00  264  14S/1E-1  Aug.  1964 

SAN  ANTONIO  RIVER  NEAR  PLEYTO  43d  24S/9E-3  July  1958 

SAN  BENITO  RIVER  NEAR  BEAR  VALLEY  FIRE  STATION  77a  15S/7E-28  July  1958 

SAN  LORENZO  RIVER  AT  BIG  TREES  NEAR  FELTON  75  10S/2W-27  Dec.  1951 

SAN  LORENZO  RIVER  AT  BOULDER  CREEK  227  9S/2W-30  Aug.  1963 

SAN  LORENZO  RIVER  SIX  MILES  NORTH  OF  BOULDER  CREEK  228  BS/3W-25  Aug.  1963 

SANTA  CLARA  PERCOLATION  PONDS  315  37''20'    Lat"  Aug.  1965 

121°5I'   Long 

SANTA  CRUZ   PIER  120  llS/lW-19  July  1965 

SANTA  ROSA  CREEK  AT  MELIIA  273  7N/7W-16  July  1955 

SANTA  ROSA  CREEK  AT  WILLOWSIDE  ROAD  272  7N/9W-24  July  1965 

SOQUEL  CREEK  AT  SOQUEL  76  llS/lW-10  Dec.  1951 

SULPHUR  CREEK  ABOVE  VICHY  SPRINGS  293  15N/12W-14  July  1965 

SULPHUR  CREEK  BELOW  VICHY  SPRINGS  292  15N/12W-16  July  1965 

UVAS  CREEK  NEAR  MORGAN  HILL  96  10S/3E-17  July  1952 

WARM  SPRINGS  CREEK  278  lON/llW-24  July  1955 

YORK  CREEK  299  16N/12W-33  July  1965 

ZAYANTE  CREEK  AT  ZAYANTE  234  10S/2W-2  Aug.  1963 


159 
157,  183 


154,  174 
151,  174,  179,  183 


150 
170 


a.  Locetloas  are  referenced  to  Mt.  Diablo  Base  and  Meridian 

b.  Locations  given  in  latitude  and  longitude  because  the  are 

c.  B-Bsfiic  Oats,  I-lDvestigaticmal.  O-Ope rational. 


been  surveyed  for  townahip,  range,  and 
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TABLE  D-3 


SUMMARY  OF  COLIFORM  ANALYSES 


Station 

North  Coastal  Region  (No.  1) 

Gualala  River,  South  Fork,  near  Annapolis 

Navarro  River  near  Navarro 

Noyo  River  near  Fort  Bragg 

Russian  River,  East  Fork,  at  Potter 
Valley  Powerhouse 

Russian  River  at  Guerneville 

Russian  River  near  Healdsburg 

Russian  River  near  Hop land 

San  Francisco  Bay  Region  (No.  2) 
Alameda  Creek  near  Niles 
Coyote  Creek  near  Madrone 
Los  Gatos  Creek  near  Los  Gatos 
Napa  River  near  St.  Helena 

Central  Coastal  Region  (No.  3) 

Carmel  River  at  Robles  del  Rio 

Nacimiento  River  near  San  Miguel 

Pajaro  River  near  Chittenden 

Salinas  River  near  Bradley 

Salinas  River  at  Paso  Robles 

Salinas  River  near  Spreckels 

San  Antonio  River  near  Pleyto 

San  Benito  River  near  Bear  Valley 
Fire  Station 

San  Lorenzo  River  at  Big  Trees  near 
Felton 

Soquel  Creek  at  Soquel 

Uvas  Creek  near  Morgan  Hill 


Station        Coliform  MPN/ml 
Number    Maximum    Median    Minimum 


9a 

130 

23. 

0.62 

8b 

620 

23. 

0.62 

10c 

230 

62. 

0.62 

10a 

230 

23. 

2.3 

10 

7,000 

146. 

2.3 

9 

7,000 

23. 

6.2 

8a 

2,400 

62. 

6.2 

73 

620 

23. 

2.3 

82 

7,000 

23. 

0.62 

74 

2,400 

42.5 

1.3 

72 

7,000 

96. 

6.2 

83 

62 

13. 

2.3 

43b 

620 

13. 

.23 

77 

620 

62. 

2.3 

43  c 

620 

16.5 

0.23 

43  a 

2,400 

90. 

6.2 

43 

24,000 

230. 

23. 

43d 

620 

62. 

2.3 

77a 

7,000 

56. 

2.4 

75 

76 
96 


620 

7,000 
2,400 


13.6 

56. 
6.2 


2.1 

6.2 

0.62 
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TABLE    D-6 


DESCRIPTION       OF      SALINITY       OBSERVATION      STATION 
1964-65       Water     Yeor 

STATION 

Miles 

Golden 
Gate 
(a) 

Time 

Interval 
(b) 

LOCATION 

Hours 

Mm 

Crockett                  -   San  Pablo  Bay 

Martinez                  -  Carqulnez  Strait 

Port  Chicago          -  Sulsun  Bay 

Middle  Point          -   Sulsun  Bay 

Pittsburg                -  Sulsun  Bay 
Collinsvllle          -  Sacramento   River 

27.7 

33.1 

41.0 

41.5 

48.0 
50.8 

3 
3 

4 

4 

5 
5 

30 
50 
20 
30 

GO 

25 

West   end  of  Carqulnez   Strait,    soutli  stiore.    0.2  mile  east  of  Carqulnez  Bridge 
on  wharf  of  C  and  H  Sugar  Refinery  Corporation. 

Sampled   from  Shell  Oil  Company  dock,   about   0.6  mile  downstream  from  Southern 
Pacific  Company   railroad  bridge. 

South  shore  of  Sulsun  Bay  at  U.    S,   Naval   acmiunltlon   loading  wharf  below 
Port  Chicago. 

South  shore  of  Sulsun  Bay   at  Allied  Chemical   Plant   intake,    about   0.5  mile 
upstream  from  Middle  Point. 

East   end  of  Sulsun  Bay,    south  shore,   at  Pittsburg  Yacht   Harbor. 

Sacramento   River,    north  bank  at   junction  with  San  Joaquin  River. 

MAXIMUM        OBSERVED      SALINITY      AT       BAY      AND       DELTA     STATIONS 

In    ports     of     ctilonde     per     million     ports    of     water; 

STATION 

WATER      YEAR 

i<)ii 

1938 

1939 

1944  c 

1952 

19i5 

im  i 

1958 

1959 

1963 

1964 

1965 

Socromento-Son  Joaquin     Delta     System 
Unimpoired      Runoff     m 
Percent     of     Average     (e', 

35 

191 

50 

63 

171 

64 

178 

169 

67 

132 

63 

150 

Crocltett 
Martinez 
Port  Ctiicago 
Middle  Point 
Pittsburg 
Collinsvllle 

16900 
12600 

11600 
860 

16400 
10400 

4700 

13200 
8900 
6900 

1200 
783 

16600 
11900 
12500 

7800 
3880 

15300 
11900 
9750 

3440 
2280 

11900 
7150 
5830 

1200 
550 

15000 
10200 
15640 

5110 
5430 

13100 
11500 
9200 

1350 
1980 

14600 
12900 
10700 
10100 
3280 
3730 

12800 
11200 
9710 
9640 
1300 
2080 

*  Ocean  water  contains  approximately  18,200  parts  per  million  of  chloride. 

a  Mileage  measured  to  station  along  main  channel.   For  stations  off  the  main  channel,  the  mileage  shown  is  the  same  distance  along  Che  main 

channel  to  a  point  whereon  the  time  of  the  occurrence  of  the  tidal  phase  is  the  same  as  that  of  the  observation  station, 

b  Time  Interval  between  high  tide  at  Golden  Gate  and  time  for  taking  samples  at  station, 

c  Releases  of  stored  water  from  Shasta  Lake  connnenced  In  1944, 

d  Releases  of  stored  water  from  Folsom  Reservoir  commenced  In  1956. 

c  Average  taken  as  mean  annual  unimpaired  flow  at  foothill  stations  of  major  tributaries  for  50-year  period  October  1910  through  September  1960. 
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TABLE     0-7 

SALINITY     OBSERVATIONS     AT     BAY     AND     DELTA     STATIONS* 
In    parts    of     chloride    per    million    ports    of    water 


IttTE 

10-2-64 

10-6-64 

10-10-54 

10-14-64 

10-18-64 

10-22-64 

10-26-54 

10-30-64 

Crockett 

10700 

11400 

10600 

10000 

11700 

12400 

10600 

Martinez 

a6850 

a8330 

a8690 

a7820 

8350 

Port  Chicago 

6090 

5440 

5130 

4610 

7650 

7530 

ae5190 

Middle  Point 

a3850 

4600 

5170 

3920 

a9840 

6430 

6540 

Pittsburg 

418 

a354 

d450 

823 

Colllnsvllle 

a309 

595 

a314 

a442 

520 

2080 

a726 

920 

STATION 

aWE 

U-2-64 

11-6-64 

11-10-64 

11-14-64 

11-18-64 

11-22-64 

11-25-54 

11-30-64 

Crockett 

11700 

10200 

10200 

7040 

10200 

8560 

9700 

8320 

Martinez 

5630 

7480 

8140 

7100 

74B0 

Port  Chicago 

4890 

5380 

5120 

a784 

4510 

3390 

4370 

4060 

Middle  Point 

1190 

3280 

3920 

3000 

3240 

Pittsburg 

a413 

65 

dll3 

Collinsville 

716 

567 

a600 

28 

a  38 

50 

4« 

STATION 

MTE 

12-2-64 

12-6-64 

12-10-64 

12-14-64 

12-1S-64 

12-22-64 

12-26-64 

12-30-64 

Crockett 

9720 

8100 

8000 

9300 

11700 

10700 

23 

Martinez 

8300 

2840 

a4090 

ae5200 

7600 

8770 

27 

18 

Port  Chicago 

5280 

2740 

ed3170 

5290 

6710 

d6000 

bd25 

18 

Middle  Point 

a2150 

1130 

4260 

33360 

4«70 

8 

al5 

Pittsburg 

113 

ed319 

394 

Colllnsvllle 

332 

a24 

35 

4 

4 

STATION 

M] 

F- 

1-2-65 

1-6-65 

1-10-65 

1-14-65 

1-18-65 

1-22-65 

1-26-55 

1-30-65 

Crockett 

1060 

74 

42 

2280 

2080 

2130 

3150 

Martinez 

15 

20 

1320 

1560 

168 

854 

1830 

Port  Chicago 

21 

15 

20 

30 

24 

29 

Middle  Point 

21 

11 

a2l 

21 

26 

23 

18 

Pittsburg 

28 

d24 

21 

£d21 

d20 

d23 

ad24 

25 

Colllnsvllle 

9 

a4 

5 

8 

7 

10 

10 

5 

e-half  hours  after  high  high  tide. 


Taken  tvo  days  later. 
Taken  on  preceding  day. 


Taken  on  folloving  day 
d  Taken  over  one  hour  off  scheduled  tiioe. 
f  Taken  two  days  earlier. 
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TABLE     0-7 

SALINITY     OBSERVATIONS     AT     BAY     AND     DELTA     STATIONS* 

In    parts     of     chloride     per    million    ports    of    woter 


STATION 

2-2-0', 

.'-lK-n5 

Crockett 

4060 

2720 

3570 

5890 

2790 

4310 

7310 

Martinez 

1810 

1830 

ae210 

8l94 

a2060 

3800 

Port  Chicago 

27 

26 

485 

792 

38 

619 

dI230 

Middle  Point 

d22 

19 

84 

26 

26 

a  136 

Pittsburg 

20 

35 

27 

26 

Collinsvllle 

7 

8 

9 

11 

a20 

12 

16 

STATION 

j,-TE 

3-2-65 

3-6-6i 

3-10-65 

3-14-65 

3-18-65 

3-22-65 

3-26-65 

3-30-65 

Crockett 

6250 

5210 

6360 

7020 

5670 

6290 

5920 

7160 

Martinez 

4440 

7410 

4060 

4920 

ae4530 

a4920 

Port  Chicago 

a408 

1280 

dfl580 

246 

1840 

1880 

1780 

Middle   Point 

903 

a68 

1010 

822 

236 

1580 

1240 

al720 

Pittsburg 

d24 

bd2l 

26 

d26 

25 

bd38 

Collinsvllle 

14 

12 

16 

14 

25 

20 

17 

STA  TION 

DATE 

4-2-65 

4-6-65 

4-10-65 

4-14-65 

4-18-65 

4-22-65 

4-26-65 

.-30-0. 

Crockett 

8480 

7310 

6170 

3340 

3610 

1740 

3460 

..30 

Martinez 

a3820 

a3240 

3150 

a2260 

a574 

260 

a  1.40 

544 

Port  Chicago 

1970 

1720 

1230 

57 

29 

Middle  Point 

955 

472 

22 

31 

19 

14 

all 

Pittsburg 

d23 

a31 

" 

a  13 

a  13 

Collinsvllle 

a  14 

15 

20 

a22 

a? 

ad  10 

STATION 

:)ATF 

S.7-f,S 

S-6-f,S 

■,-ln.(,s 

5-li-f,S 

5,lR-h5 

Crockett 

3850 

2880 

5790 

7170 

4750 

4910 

6080 

9050 

Martinez 

a632 

a3390 

5060 

a2720 

a3240 

Port  Chicago 

a  19 

1220 

1940 

1400 

Middle  Point 

1.' 

17 

d51 

1480 

.3 

Pittsburg 

j\2 

J 13 

Collinsvllle 

U 

a  10 

*  Samples  taken  at  four-day  intervals  approxlmaCely 

a  Taken  after  low  high  tide, 

b  Taken  on  folloving  day. 

c  Taken  two  days  later. 


e-half  hours  after  high  high  tide. 

d  Token  over  one  hour  off 
e  Taken  on  preceding  day. 
£  Taken  two  days  earlier. 


-177- 


TABLE     D-7 

SALINITY      OBSERVATIONS     AT      BAY     AND     DELTA     STATIONS' 
In    ports     of     chloride    per    million    ports    of     v»oter 


STATION 

riATR. 

6-:-65 

6-6-65 

6-10-65 

6-14-65 

5-18-65 

6-22-55 

6-26-65 

6-30-65 

Crockett 
Martinez 
Port  Chicago 
Middle  Point 
Pittsburg 
CoHinsville 

7290 
a3440 
3400 
3160 
abd44 
74 

e7330 

a  1040 
a52l 
a41 
de20 

7220 
a3980 

744 
a  24 
al2 

7650 
a3830 

1610 

26 

7000 
4810 
1650 
885 
bd31 
16 

d9210 
e6950 
e3370 
e2540 
ad35 
a21 

9680 
3410 

a95 

al8 

11300 
dl020C' 
d48-0 
6160 
3  200 
736 

STATION 

3AIE 

7-2-65 

7-6-65 

7-10-65 

7-14-55 

7-18-65 

7-22-65 

7-26-65 

7-30-65 

Crockett 
Martinez 
Fort  Chicago 
Middle  Point 
Pittsburg 
Collinsville 

9600 
d8520 
5030 
4460 

469 

el0700 
e9420 
e4020 
e3360 

a434 
a272 

13000 
7930 

5410 
a33l 
a279 

10900 
a6780 
5460 

5310 

a528 

7890 
7870 

4170 

765 

e9660 
e9070 
e6490 

a437 
a34A 

12800 
11200 
9710 

35  le 

a775 
3  1080 

12800 
9960 

7520 
6770 

170C 

STATION 

DA 

F. 

8-2-65 

8-6-65 

8-10-55 

8-14-55 

8-18-65 

8-22-65 

8-26-65 

8-30-O5 

Crockett 
Martinez 
Port  Chicago 
Middle  Point 
Pittsburg 
Collinsville 

12700 
11100 

al300 
al250 

el2800 
e 11200 

e7050 
a  1080 
a919 

12400 
10200 
a5270 
6450 
a817 
a923 

11300 
10900 
aSlOO 
6010 
a845 
1050 

10900 

6780 

ad644 
a520 

e 11500 
e7560 
abd431 

11600 
10400 
6700 

a357 

12200 
10400 

5o70 

bd49S 
a688 

STATION 

DATE 

9---65 

9-6-65 

9-10-65 

9-14-65 

9-18-65 

9-22-65 

9-26-65 

9-30-65 

Crockett 
Martinez 
Port  Chicago 
Middle  Point 
Pittsburg 
Collinsville 

9970 
8830 

a223 

11100 

abd7540 

abd331 
a297 

11100 
a5550 

d3380 
a3U 
a287 

9070 
6950 

2190 

3  123 

9110 
a5660 

5120 
ad  151 

32240 

3  143 

3108 

10100 
7370 

18- 

8-50 
5270 

Samples  caken  ac  four-day 
Taken  after  lov  high  tide. 
Taken  on  following  day. 
Taken  two  days  later. 


als  approxiaately 


d   TjV;en  ovi^r  one  hour  otf 
e  Taken  on  preceding  day. 
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TABLE     D-9 
PESTICIDES    IN    SURFACE   WATERS  AND    SEDIMENTS 


Slolion 

OoK 

Oiichorge 

Sptc.tic 

Pemcidet      in      woier 

Pttlicidtl      In     Sedimeni 

Slot. on 

Number 

ond  Um» 
soTipled 

in  ctf 

conductonc* 
(micromhot 

Field 

(00. ts       per      Trillion) 

(pons    per    billion 

PS.T 

01    25°  CI 

Lob 

of     dry     xeiqhll 

NORTH  COASTAL   R£GION    (NO.    1) 

10 

9-15-65 

8.0 

BHC              -      1 

Lindane     ■     7 

RUSSIAN   RIVER  AT  GUERNEVILLE 

0830 

275 

270 

7.9 

SAN  FRANCISCO  BAY   REGION    (NO.    2) 

Lindane      -      1 
ppDDE           -      I 

ppDDE          -  20 
ppDDD          ■=  63 

ALAMEDA  CREEK  NEAR  NILES 

73 

9-2-65 

8.1 

1330 

38 

486 

7.7 

BHC               -     2 
Dleldrln  -      3 
ppDDD          -      8 

NAPA   RIVER  AT  DUTTON'S  LANDING 

72a 

9-15-65 
1200 

Lindane     "     1 
BHC               -     2 

ppDDE          ■=     7 
ppDDD          -  30 

CENTRAL  COASTAL  REGION    (NO.    3) 

Dleldrln  =  85 
DDE               -  25 
ppDDT          ■=  35 

BLANCO  DRAIN  INTO   SALINAS  RIVER 

246 

1-11-65 
1230 

4,260 

7.8 
8.0 

BHC               -     2 

ppODD          =     5 

PAJARD   RIVER  NEAR  CHITTENDEN 

77 

9-1-65 
1230 

5.0 

1,380 

8.0 
8.0 

ppDDE          =     2 
Dleldrln  =     1 
ppDDD          "     7 

SALINAS  RIVER  MILE  3.50 

262 

1-11-65 
1650 

362 

7.6 
870 

ppDCT          -  10 
Lindane     "     5 

ppDDE          -     4 

SALINAS  RIVER  NEAR  SPRECRELS 

43 

9-1-65 

7.5 

Dleldrln  =  13 

Dleldrln  =      5 

0700 

2.0 

937 

7.9 

ppDDT         -  18 

ppDDD          =     9 

SAN  LORENZO   RIVER  AT  BIG  TREES 

75 

9-7-65 

7.8 

Dleldrln  -     1 

No  pesticide  detected 

1000 

20 

366 

8a 

SANTA  CRUZ  PIER 

120 

9-7-65 
0802 

8.4 

ppDDD          =      1 

SOUTH  BAY  AQUEDUCT 

207 

12-1-64 

BHC                -      1 

BETHANY   FOREBAY  AT   SOUTH  BAY 

PUMPING  PLANT 

207 

1000 

12-30-64 
1645 

571 

580 

sTT 

BHC                ■=      1 

207 

2-9-65 
1815 

569 

93 

No   pesticide  detected 

207 

3-2-65 

Aldrln        -     2 

1000 

584 

83 

Dleldrln  =     3 
ppDDT          =  22 

207 

4-1-65 
1630 

554 

83 

ppDDD          =     2 

207 

5-11-65 
1000 

474 

87T 

Dleldrln  =     2 

207 

6-1-65 

BHC               =1 

1000 

338 

83 

Lindane     "     1 
Dleldrln  -      1 
ppDDD          =     2 

207 

8-3-65 

Dleldrln  "     3 

1345 

359 

83 

ppDDD          =     2 
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GROUND  WATER  QUALITY 
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INTRODUCTION 

Data  presented  in  this  appendix  are  measured  values  of  selected 
quality  characteristics  of  ground  water  samples  collected  in  the  Central 
Coastal  Area  during  the  period  from  July  1,  1964,  through  September  30,  1965. 
In  subsequent  reports,  the  period  used  will  be  the  water  year. 

Plates  4  and  5  present  the  status  of  sea-water  intrusion  into  the 
upper  aquifer  of  the  East  Bay  area  of  the  Santa  Clara  Valley  and  two  aquifers 
of  the  Salinas  Valley,  respectively.   The  lines  depicting  chloride  concen- 
trations in  1962,  previously  published  in  Bulletins  130-63  and  130-64,  were 
adjusted  for  this  report.   The  adjustments  were  made  on  the  basis  of  additional 
controls  available  in  1965,  and  were  made  in  order  to  more  accurately  depict 
the  relative  movement  of  chloride  concentrations. 
Methods  and  Procedures 

Laboratory  analyses  were  performed  by  the  Department  of  Water 
Resources  and  the  U.  S.  Geological  Survey,  all  in  accordance  with  "Standard 
Methods  for  the  Examination  of  Water  and  Waste  Water",  11th  Edition,  or  with 
the  U.  S.  Geological  Survey  Water  Supply  Paper  1454,  "Methods  for  Collection 
and  Analyses  of  Water  Samples".   The  methods  yield  comparable  accuracy. 

Tabulated  values  for  dissolved  minerals  are  the  analytical  quantity 
reported  in  parts  per  million  (ppm)  and  a  computed  value  for  equivalents  per 
million  (epm) .   Total  dissolved  solids  reported  were  determined  by  gravi- 
metric determination  at  180°C.   Values  for  temperature  are  those  measured 
in  the  field  at  the  time  of  sampling.   Heavy  metal  concentrations  were 
determined  by  "wet"  analyses. 
CodinR 

Wells  and  ground  water  basins  are  numbered  in  accordance  with  the 
system  described  in  Appendix  C.   The  data  are  presented  in  water  pollution 
control  board  region,  ground  water  basin  and  well  number  order. 
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EXPLANATION  OF  TABLES 
Definitions  of  abbreviations  used  in  this  appendix  and  not  given 
on  the  tables  are  as  follows: 

Alkyl  benzene  sulfonate 

A luminum 

Arsenic 

Celsius  (Centigrade) 

Hexavalent  chromium 

Copper 

dissolved 

domestic 

DPH  Department  of  Public  Health 

DWR  Department  of  Water  Resources 

F    Fahrenheit 

Fe   Iron 

ind   industrial 

irr   irrigation 

Mn   Manganese 

N.C.  Non-Carbonate 

pH   The  negative  logarithm  of  the  effective 

hydrogen  ion  concentration 

ppm  parts  per  million 

Se   Selenium 

Temp Temperature 

uses  U.  S.  Geological  Survey 

Zn   Zinc 
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Analyses  of  Ground  Water 

Table  E-1  presents  analyses  of  ground  water  in  the  same  order  as 
that  for  ground  water  level  data  in  Appendix  C. 
Radioassays  of  Ground  Water 

Table  E-2  presents  the  radioactivity  of  ground  water  samples  col- 
lected from  two  wells  in  the  Santa  Clara  Valley.   The  methods  and  procedures 
were  the  same  as  discussed  under  "Radioassays  of  Surface  Water"  in  Appendix  D. 


-189- 


o 
Ul  to 
-I  u. 
CD    o 

^*    III 


T) 

• 

■^  >. 

§         § 

6        g 

g 

g         g           g         g 

S               g 

§         § 

g         g 

g     1 

c  ■'^ 

< 

S8 

si 

o 

s     s 

o 

^        ^           o 

O 

O               O 

o 

o 

|5 

o  E 

J^ 

so             C^ 

M 

fn          <j»             ^ 

OO 

m               J) 

^ 

<o 

X  S 

o  o. 

^ 

2     n 

3 

o          o             -< 

- 

2       2 

- 

" 

ic-^  E 

^ 

CM 

aS«- 

-  '   .-S  ^ 

-» 

3'lsl 

o 

OO 

^ 

o                   ^ 

^ 

o 

CO 

s 

« 

« 

3 

■J 

C 

« 

o 

y -9 

w  JS 

^ 

00               «> 

^       ^ 

'->       <t 

CN           CM               r^            ^ 

-                         _ 

o         o 

o         o 

o           -« 

o 

s" 

o         o 

o         o 

<M               f-J 

o         o 

d         d 

d         d 

o          o 

% 

■E 

, 

E 

E 

« 

u. '""' 

IcM                       |*n 

ItNJ 

—  oO 

oo                   Ho 

mo 

o  o 

o  o 

r 

% 

^iz 

o|o 

|o 

old 

-jU      .^u 

ojo 

-^Id 

-J|o 

did 

a 

5 

|c« 

l<^ 

lO           I^O               |-< 

in       lo 

im           |C^ 

|o 

D- 

i|o 

«!h 

°  M    "^  M 

•nUr 

°h  »h    oh 

CN  r^ 

sh  sh 

vo  Ur     m -a- 

°h. 

«lo 

"'°  ^'^ 

nd 

r-lo      u^lo         <t\0 

|o       |o 

'^Id        \6 

r-|o 

iSd' 

1** 

^1^ 

-1- 

l^                        J2 

JS 

CO  o 

JS 

J- 

■    ■ 

'    ■ 

•1       ■ 

tn-^^ 

M 

|o 

-^lo 

43|o                  Ho 

o|o 

-«|o 

o|o 

m|o 

« 

^  •  "^ 

-^ 

itn 

|«n 

|o 

3 

S  2  8 

o 

^ 

:3n 

;^n.  Sn 

^  o 

(Qp             5p* 

sh 

Id  ri   j£p 

sh 

^  o 

c 

mi  £ 

(M|(n 

-.|m 

cM|<r 

c       -~ 

g 

^ 

lo 

lo       lo 

l<=> 

lo                     lo 

Ifn 

1°      IS 

IS 

JO 

O   o       -" 

o         o 

o 

to                      o 

o         o 

„  ° 

o 

■g  *  O 

o    •     o    • 

o     • 

o|   •                   o    • 

<r\   ■ 

■=>  L:    o  L: 

°l-; 

o    • 

? 

o      — 

a 

s 

to 

lo       lo 

jo 

lo                     jo 

|o 

|o       |o 

|o 

jo 

S 

ge- 

:^ 

^ 

^ 

s 

olo 

■*  o 

^IS                  olo 

f^  o 

-|3 

-1° 

°l° 

O"  " 

wi 

> 

Cvl 

Q 

-jlo 

dU 

Ho                  Ho 

did 

did 

ojo 

-Id 

Q."* 

< 

^ 

S 

^ 

E„ 

a: 

g 

1** 

[o        la 

lo 

l^o        lo           io 

|o 

1°       IS 

ICM 

Im 

o  S 

^  K 

-»<n     <N  Lt       (s  -* 

Ort 

Ho     JJ  o 

2  -° 

>^l   • 

•     ■       •    • 

•-•    ■ 

.1  .       .1   .          .    . 

d    • 

<o    • 

5- 

i 

^1- 

otjo    a>|o 

lo 

ao|o    ovfo       o^lo 

1- 

I-*       I-- 

1- 

' 

|r^        icn 

|.o         |*o            Ir^ 

ijj 

lo         |-» 

ICM 

I.O 

c  E'S 

srlS! 

CJ  K^     ^S 

2n 

2  r:  Sp 

^  r* 

J-s 

<^   • 

(N       •       (SI       . 

^1   .     ^     .        ^     . 

^    ■ 

1- 

lo      !-■        I- 

"■[J 

I-" 

3" 

1- 

-|;S 

lu-t           lO 

lo 

d°  d°    d^ 

sis 

?!|°  s|° 

t 

s|° 

o" 

n-^ 

|o       |o 

1-^ 

1-     !-■       1- 

1-" 

1-     1- 

|o 

'" 

^ 

r^ 

(^             00 

w 

O              r-                  CSJ 

-* 

^.     ": 

*^. 

■-; 

CL 

-^ 

^          r^ 

'^ 

r:      1-:       r: 

«; 

r^             " 

'^ 

■"■ 

„  i     .      c 

-    <J  _  o  w. 

t:    3  •  •-  o  °ft 

>»              CM 

r^             (O 

y     T>    W   ^  _C     «' 

O             O 

^             O 

S  S5  EE~ 

vO             ^ 

<n         en 

n         n 

pg               CM                   CM               C-J 

-a             <f 

<n          (O 

m          <n 

^             -» 

wo—         o 

Q.U. 

E« 

1?  ^ 

T) 

„ 

^          ^ 

m 

^                          ^ 

5    E 

i          cl 

OO              CM                   CO               <N 

OO             "M 

2       S 

2          S 

2         o 

o  s 

CO            <N 

<-*               CM 

2    2 

o&          a. 

of)     c^ 

00          ON            <o          <r^ 

O             9. 

CO            o\ 

a          <r. 

00               ff> 

-  -o  5 

2 

z 

^ 

Ed                           X 

a 

a 

Q 

o- 

•   o   E 

m 

-J 

M 

r-l                                            CM 

*? 

V 

1 

T 

*    ^   g 

i 

3 

13 

3                              3 

3 

3 

3 

3 

55  . 

^ 

2 

2 

2                                            ri 

e-i 

^ 

-* 

^ 

2  1  • 

C     o 

;2 

5 

-3- 

^                                           ^ 

S 

^ 

1 

1 

3 

m 

^ 

••4 

u 

M 

s 

4J 

-  s 

^ 

■s 

i 

g 

•  § 

rH      O 

C     U 

i^ 

SI                                   51 

-H    u 

^ 

i 

'si 

n  I> 

^                       3  -^ 

a" 

s  • 

1  S 

O 

B  • 

OS  ^ 

ui 

1  i 

11 

^1            |1 

ll 

ll 

u  u 

i"i 

ii                                       « 

*   TJ 

«  ^  -o 

o 

J 

s 

O                                      S 

u. 

u. 

•190- 


_  $ 


ffi 

< 


5  ^ 

11 


11 


i ;    St 


■  s   J 


-191- 


I     a 
UJ    ^ 


T> 

O  ^ 

g 

1 

g 

i   i 

g 

g 

g 

«        g 

w 

i 

g 

i    i 

to 

g 

< 

" 

"^ 

° 

° 

° 

Q 

O             Q 

=^ 

° 

=* 

"" 

„ 

d  E 

SS 

zS 

n 

«> 

° 

^ 

^ 

CN 

o 

u-» 

o 

S 

o 

'^ 

;2 

f5 

o  E 

CD 

>o 

^ 

oo 

n 

^ 

C4 

^ 

-3- 

^ 

-* 

(N 

CO 

I  o 

oS 

o 

- 

^ 

" 

2 

^ 

'T 

s 

<t 

u> 

■" 

il^i 

-3- 

-J 

_ 

^ 

(n 

_ 

^ 

^ 

CO 

^ 

^ 

a.S«»- 

"^ 

■^ 

-■ 

-■ 

-• 

Us 

-^ 

— 

n 

,  -o^  E 

oi;"?  a 

(N 

^ 

m 

(^ 

J5 

in 

-. 

U-. 

- 

O 

u-» 

OS 

"* 

tn 

^ 

^ 

^ 

^ 

^ 

^ 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

u. 

u. 

u. 

u. 

U4 

So* 

^^ 

OJJ 

^_ 

'°. 

*? 

fO               Pt 

o 

fM 

tN 

r>          -J 

-» 

lO 

-« 

^         ^ 

^ 

o 

c 

^ 

oSi 

° 

J 

o 

o          o 

° 

<^ 

=^ 

o            O 

O 

o 

O 

o          o 

o 

o 

i 

Jo 

■     • 

e 

« 

ul  """^ 

o|o 

® 

^ 

lo 

lo 

|o 

(NJ     O 

-op 

<-l  p 

(NO 

no 

s»   CN 

^-S 

•    • 

■^ 

• 

eo|o 

<-i(o 

-<|o 

*n|o 

^|o 

o|o 

o|o 

lo 

olo 

|o 

Q. 

> 

^ 

o  «» 

1"* 

l^o 

Icsj 

|fN 

l-J- 

■  _, 

|(N 

Itn 

lo 

p 

|(N 

loo 

|(D 

o 

6'5 

'^p. 

"^P. 

-*  — 

^   (N 

;°  P 

-h. 

op_ 

m\6 

*^.   "*. 

id 

r-  Lj 

Lolo 

^|o 

r^lo 

-jIo 

(olo 

f^|o 

1— 

<r|o 

r^|o 

^lo 

jo 

1  «~ 

Ij^ 

If- 

l-a- 

|o 

|o 

ICN 

I*^ 

l*n 

|(N 

ItN 

c 

<^Lt 

op 

tnlcN 

op 

o  o 

•    ■ 

^     • 

*    ' 

17«|0 

|o 

|o 

lo 

^|o 

^ 

o 

I   ®  'pi 

K 

1^ 

[f^ 

1-* 

loo 

1^ 

^ 

IfN 

\^ 

!-■ 

lin 

Itn 

|o 

loo 

o  o  o 

00  o^ 

<f  en 

(n  Uo 

<np 

>o  o 

op 

«^|u-» 

-a  k> 

o  o< 

•njo* 

-4  oo 

^    • 

-*    • 

.o     - 

o     • 

r-     - 

CO     • 

00      • 

in]    . 

m   • 

^1^ 

-.ll>J 

-.|CM 

(n|^ 

«n|^ 

-.|(N 

|o 

lo 

to  ^  ^ 

" 

c      "^ 

^ 

lo 

lo 

lo 

\° 

1° 

1'=' 

>• 

lo 

jr^ 

In 

|r^ 

|o 

|o 

|o 

o  a>     "^ 

p 

p 

p 

p 

p 

p 

u 

p 

^  hn 

p 

o 

^ 

—\    • 

o     • 

o     ■ 

>- 

°|o 

°io 

lo 

lo 

|o 

c 

o       ~' 

< 

~i 

1^ 

irj 

S 

S^- 

$ 

(NO 

d° 

«!° 

(NO 

g 

"*."■- 

'^.  ° 

■^p 

-k 

r-  p 

oS- 

^|o 

-lo 

olo 

o|o 

-|o 

g 

«a|o 

— |o 

ojo 

olo 

o|o 

< 

E„ 

1^ 

l<^ 

ICT* 

lin 

|(0 

1^ 

J 

p       lf- 

jr^ 

loo 

IsO 

1*^ 

1-^ 

|o 

Of! 

< 

H-'' 

.Ti  n 

-a'  p 

■       - 

^    . 

-    ■ 

:2  r 

<?~ 

co|o 

lo 

O^|o 

.olo 

|o 

lo 

"'■"  "'■" 

(d|o 

jo 

lo 

oolo 

|o 

"lo 

c  E-5. 

1(N 

loo 

I^ 

|(N 

ICO 

la> 

. 

IT,    tM 

oUo 

O  vO 

<n  en 

op 

-^    . 

rj     . 

>r,\    • 

1- 

I- 

1- 

1- 

1- 

1- 

_.]o 

1- 

1^ 

1-^ 

1- 

.olo 

r^lo 

E 

lu-, 

|o 

p 

1° 

—  o 

^  (-1 

-*   f^ 

o^p 

00  Ut 

5"" 

Hj 

io 

H- 

n- 

cJld 

^u 

Hj 

""lo 

|o 

CM 

o 

*n 

CM 

-" 

<j< 

^0 

m 

m 

r- 

t^ 

•x> 

o 

Q. 

'^ 

'^ 

1^ 

'^ 

•^ 

^" 

^ 

" 

«; 

« 

'■- 

^ 

'^ 

O     -^            1            Q 

r- 

^ 

tn          o 

<3 

o 

*n          o 

(7« 

S  SS  EE  ^ 

(M 

OJ 

en 

<n 

m          tn 

<N 

lO 

kH 

n          (N 

-^ 

— 

to  u     —      B 

o-b. 

£• 

■* 

t-- 

^ 

^ 

O 

^ 

■d' 

o    E 

CO            o 

^ 

^ 

^ 

«>          ^ 

■i 

CO 

(^ 

<7s               (i 

cJn 

(JV 

00 

(TV              » 

<; 

CO 

^ 

_  "o  5 

z 

a. 

X 

2 

1  Se 

o\ 

o 

(O 

9             3 

o- 

:x 

i 

:x 

3 

3 

3 

2  S  ^ 

3 

3 

O 

O 

Oct 

3 

S  E  • 

to    3  X 

z 

^  o 

O 

o 

"* 

'^ 

"* 

'^ 

"^ 

"■ 

OS 

" 

" 

" 

■^ 

^ 

5 

Ij 

■H 

>**J 

a  m 

■H 

^i 

1 

« 

o 

5c 

ZJ 

. 

tJ           '^ 

„   c 

J. 

S  "^ 

■^ 

>    O 

00 

jO           -■ 

j:  c 

4)     0 

O   -4 

c 

Ji 

_«           o 

ii 

■35  -2 

04        a. 

o 

i| 

o 

»  a 

eg  a 

o 

Si  o 

=:  (D 

a   00 

=  a 

a   00 

—    u 

o  j:  -4 

a>  a 

ei   « 

3    u    u 

_  •-< 

ea 

.  "^ 

Q^    S 

u  i^ 

s 

•O     C     M 

.  -^ 

,  -^ 

2  ^ 

■o 

-' 

^ 

-5 

=  a 

" 

J 

(S  (S  "* 

= 

3 

►w 

" 

■192- 


I       Q 

UJ   i 

o 

tr 

Ul    o 

-I      LL 

CD    ° 

<    *" 


i  i    s   I 


f^      H^      :l5    -I:    -Id     -I!  -1^  -I!      -I--  -1^  °l^ 


S  3 


■193- 


• 
< 

uses 

DWR 

uses 

DWR 

uses 

DWR 
DWR 
DWR 

uses 

is 

I  o 

z'& 

o                      g        o           o         o                        o           o 

o  E 

-J                          ON          o             o          <-»                             t^             •r, 

ilii 

^                      -T         -a           ^         <*                                      en 

Totol 
dis- 
solved 
solids 
inppm 

O                                     OJ                                      -.                                                                                   CM 

^                             tn                             lo                                                                 o 

5 

BOB                                                                                    « 

e           e           e                         e 
s            s            ^                          s 

o                        o                        --'                                                     o 

i 

1 

1" 

_^0—                 OO                                    (MO 

oooooo                        oo 

a'PC 

-5 

|o     '-'I--        o|o                     ojo                                                     cn\o 

o  •^ 

|(N     -^|ci           |o        |o           io        |o                         io          [o 

i 

4f  o' 

-j 

^15        5|1        S|5                      -Is 

i5i  I 

Sb         Sp  §p   "Id  "b          s|°   -p 

iio" 

IO                               Ir-           [O               IO           Io                                  IO              Io 

SE_ 

s 

.S             JS             .IS                               J5 

-o                   -Io                       |o                                                .|o 

E_ 

i 

=1?  t-  «|:  =1:  =6  =1:      *  € 

'^\eA                   "^Icn'     ""I-       srld     <r|o                     ^1--'       oo|d 

|_ 

IO                               Io           lu-1              (^           IO                                  |u-l              |0 

|fM                   o|o        |-<       oo|o        |o                         I--           |o 

X 

2          2^52           --2 

1  i°^^5 

1    i     5    s     S    S     s     3     s 

2  c 

XI 

°    S 

^                      ^                      ■J'                                                 -» 

(M^                   CM<J                  (N^                   ^                  n                   (M 

(Ttco             a^cD             a\ao             oo             oo             <7> 

fll 

—    ■Ok, 

i       i       i       ill 

i          s          i          i     i     i 

5                g                g                5        i        i 

•     3 

1        1               ii       ^ 

2S         xn         ss         g-s   ia  ,« 

^i     51     .J     II  .-K ,: 

-19U- 


llJ  o 


S  £  E  E  ~ 


i     I 


2  3 


^1  li 


-195- 


T3 



« 

^-^ 

g 

§        § 

§        B 

g 

§        § 

§               § 

i 

g 

§         § 

g 

C  "^ 

" 

o  £ 

Q 

00 

„ 

so 

O 

CO 

p^ 

•8 

zS 

Jn 

« 

~' 

rl 

f  o 

—  E 

o 

eg 

o 

I  a 

oS 

^ 

s 

-J 

«> 

"^ 

:-c-oE 

««  O  3 

aS  "  - 

_  ,  -o"  £ 

o 

o 

o 

I'^lsl 

s 

^ 

--V 

c 

a 

-4 

a 

H 

g 

o 

^ 

o 

o 

u. 

y  ? 

CO  — 

c 

CM 

oo 

„ 

o 

^ 

^ 

o 

fS               fM 

^ 

2£ 

c 

O 

o 

° 

° 

"^ 

° 

•^ 

o         o 

d 

§ 

— 

M 

M 

._, 

I-- 

1 

M 

= 

E 

S'Str 

~!  ° 

^  o 

'^.  ° 

(MO 

-h 

-HO 

E 

£ 

n^- 

o|o 

o|o 

o|o 

o|o 

o|o 

o|o 

s. 

1  2'^ 

M 

1C> 

\<=> 

,_ 

l(N 

ION 

IsD 

|OJ               |0» 

H 

° 

o 

^p 

<r  oj    oj  U. 

O  00 

^  iz 

o      - 

o     • 

tn    • 

|o 

|o 

lo 

'^lo 

|o 

|o 

^|o    '^lo 

lo 

Q. 

5 

lo 

o 

o      <t 

1^        lo 

I-*        l*^ 

1^        Icn 

l-* 

^O  a*      r-  r- 

--  0^ 

or-     Ln  r-. 

•c  00     m-' 

tn  CM 

oo|<-<    •t\o 

Oils 

Z'^o 

■    o 

r-     •      .o      • 

^    • 

^  1.      r-     . 

-»     ■ 

<t\   '    <t\   ■ 

m    • 

o^" 

OS     o 

^\<t    -l^ 

-^Icn 

m|oo     Jo|<^ 

!-■ 

H-J    -"I-* 

'-i\<t 

C-l    OV 

Ov 

ItM 

If- 

—  —  C) 

oU 

3  oJo 

<     • 

Csl       . 

en     - 

o 

|o 

lo 

|o 

|o 

s 

" 

'    •  'ki 

C 

lo 

lin 

lo 

1^ 

if^ 

[r^ 

loo 

sis 

s 

J^n 

2  " 

mH 

sh 

sp. 

S  P 

sh 

^ 

1 

£Dz>  £ 

s 

-*l>^ 

(Nitn 

irt|<j 

° 

|o 

|<T 

1° 

|0 

|C5 

o 

o 

p 

•  « 

O 

o 

£>-2:  o 

o     • 

o     ■ 

o     ■ 

|o 

|o 

lo 

c 

o     -' 

^ 

— s 

|.c 

ICN 

1^ 

J 

s 

2=»  ^ 

£ 

sh 

'^  ° 

(M  ° 

mp 

-;|o 

cnp 

p 

1 

OS- 

i 

lo 

1- 

c.|o 

o 

(n|o 

|o 

a. 

£ 

1"^ 

o 

< 

O  u^ 

o 

lo 

Icn 

i^ 

z 

loo 

•J    • 

o 

mo 

o  -■ 

•-•00 

rt  ■* 

^2 

^  o^ 

^    • 

^     • 

•a-    • 

o    • 

< 

-^u 

o 

2 

-.|kn 

H"^ 

^\<r> 

M 

\en        |*n 

->\<t 

H 

o 

gE-S. 

loo 

o 

<N  Kn 

•J-  r- 

o  -S 

lo 

2  *" 

(n 

'"' 

~* 

1- 

^ 

o 

1 

loo 

ICD 

Im 

ION 

0^  U» 

fO 

r^  <n 

<0  00 

—  H 

o     ■ 

OO       • 

(M      ■ 

|o 

l-« 

o" 

^ 

CO 

*^ 

'^ 

"^ 

oo 

■■" 

OO 

to 

'^ 

-      tj             O    V>^ 

o         o 

o         o 

r-            O 

o 

o         o 

o 

<N          xn 

u-i         <r 

a* 

S  So  E£~ 

w   o      -      B 

CLlj. 

E« 

I-- 

TJ 

^ 

^ 

-3-          m 

<r 

^             u-l 

*3-            trt 

•      Q. 

o    E 

ON 

o\ 

tx. 

OS 

ON 

ON              CO 

ON 

0 

1   o  E 

2 

o 

o 

O 

-3- 

2 

(^ 

(^ 

GO 

*? 

"V 

—  s 

3 

3 

3 

3 

3 

3 

3 

3 

3 

5  E  1 

z 

2 

Z 

Z 

° 

-3- 

"* 

irt 

" 

CO 

" 

Ji 

^ 

J«: 

a. 

o 

J. 

d  — 

^ 

J. 

« 

r 

h    c 

C 

u   « 

« 

Jtf    u 

a  w 

«  a 

o 

u    £ 

S     «D 

«   u 

m    cA 

-  i 

o 

Ik 

c  -o 

>>  E 

-    E 

-  s 

J  e 

o  c 

S   o 

-0    O 

U     0 

T*    -^ 

-      T) 

-o 

.  "^ 

-o 

.  ^ 

° 

■3 

u 

z 

< 

== 

a: 

ed 

^ 

-196- 


■o 

• 

o^ 

i    i 

i     1 

i     i 

1         1 

1     i 

i    i   i    1   i 

1               1 

< 

o  E 

•o 

2f  S 

I  s 

—  a 

ic^S 

aSS  - 

_  ,  ■o*'  E 

O  «n  •?  a 

'o^  O  O  g 

n 

« 

w 

8 

e 

o 

■=  ^ 

J. 

^                 CM 

_.             o 

_         - 

-     ^ 

(Nj                «             «                ^             o 

tn         <-> 

o           o  — 

o         o 

o          o 

o         o 

o         o 

o           d         d           o         d 

(>4               *^ 

-   ^        i^iT 

i  i     u:^"^ 

a             .    «'> 

-    -        -  oo 

t  £       -5 

Q.    > 

loo           IC^J 

"^     f-. 

|<>J             InO 

lO         I«n 

o-        °5- 

^Lo    f^  k> 

r- Uf      -•  u^ 

^   -4      t-x  <o 

CM  Ko     ^loo 

o«  o     <r  rw 

<7>       ■       0\       • 

00      •      H    • 

«    ■    n    ■ 

ON     •     o|    • 

1<N          |r^ 

|o        |o 

|CM             |fM 

|fM     -^|(N 

,- 

— 

c         ■^-d' 

VI                            " 

. 

<p             '    •  '^ 

J 

ICS 

^           o  o  O 

c 

c 

CMJC^ 

c           CD^   I 

"            ^        " 

^ 

\^ 

o  a,     *" 

r=3 

o      -el  O 

^ 

Ho 

2            «E^ 

- 

S3  3t 

OS  — 

E„ 

5 

« 

If-      1-* 

ir^           loo         l-I            I--         I-- 

fO  £       00   S 

r^l^n      o  o 

O  in         IN  ^-<      oo  -3-          O  NO      O  NO 

O  (N       O  c^^ 

^2 

-a-     -     <n    • 

oo     -      r-     • 

^\    '        2     '     2     '        ""  cn"     "^ U) 

§ 

'"             '" 

|(n         |fn 

o 

c  E'5. 

S'-s 

S 

i  o 

o  — 

*-> 

I 

<o 

(J    —         1         o 

C-l               00 

ON                    O 

^         m 

o.          ^ 

S  S  o  E  e  :! 

CO    "       —        O 

«       2 

n          <NJ 

r^            ^ 

r-           r^ 

r^             OO 

fvj            in          lo            in          »n 

r- 

Q.11. 

£• 

1 — 

^ 

^ 

_^ 

<r 

^ 

-»                        <r 

^ 

«    a 

o    E 

JQ            ' 

JQ          u^ 

JQ          in 

JQ          lA 

(Q           iri 

lA            oJ          in            (Q         in 

<Q      lA 

OV              CO 

ON          oo 

ON          oo 

w          oo 

ON                    OO 

00            ON         oo            ON         oo 

ON                    «, 

s 

•   o   E 

< 

•   • 

3 

3 

3 

3 

i 

i             i                          3 

^ 

<I 

^ 

-«■ 

<r 

^             ^                          ^ 

-* 

i:   fc  2 

Z 

Z               K                             K 

o 

<T 

<* 

-J 

-4' 

•» 

-*            ■*                        m 

jt 

^ 

^ 

O. 

<n 

2 

s 

« 

!  • 

< 

« 

^ 

« **                        « 

a„ 

c  ^       1  ^                  S  ^ 

3    » 

J  1    s  1          J  1 

o    g 

i    g 

5  a 

.g 

o  % 

«    6 

od   o 

■   o 

a:  o 

>    o 

4)   T3 

■a 

•U               _   TJ                                      -O 

z 

^" 

t-> 

£ 

s 

■197- 


UJ    ^ 


^ 

• 

^  ^ 

§       § 

i     i 

1            1 

i     i 

g 

§                 §             § 

§            § 

§       § 

g 

< 

s° 

Z  CI 

■^o 

sl 

X  a 

o  a. 

^ 

ic-oE 

«0  O  3 

Q.Z  •"  - 

_  ,  Ta-*  E 

k-         0>«._ 

^ 

c 

3 

w 

o 

-  ° 

to  J2 

^ 

^       _, 

_,         _. 

in          ^ 

^ 

-<             O 

(M                 -J 

(M               <t 

o 

1 

,§" 

o         o 

o         o 

o         o 

O 

o         o 

o          o 

o          o 

o 

= 

E 

°-p[2" 

e 

1 

;!"■' 

*^ 

M 

-  oo 

r~|f^ 

t 

c 

-S 

|o 

o. 

s 

lO          |a3 

_.               [^ 

|_.             |o          |o 

H      1-^ 

iz:    ^A-2 

1st 

00   u-»       -st   CO 

in  r^      (no. 

00  c-i      -.  0^ 

r-      O 

rsi         -.kr 

mm       sr  »     c>J  on 

-.ten      -HJen 

u-tlp«J 

^     •      (O      • 

2    ■    2    * 

^   • 

-<     •       en    ■     en    ■ 

_     .     -.1    . 

•L; 

|o        |o 

1^        |o 

r-              l-j 

|o          |o        |o 

|o         lo 

r^lo          |o 

»|o 

"^ 

<n°2 

§ 

1     9    --p_ 

■^ 

l-o 

* 

si  8 

5 

%A 

i 

mS  £ 

1^     ^ 

Q 

jo 

o  ®      « 

"V 

|o 

« 

i 

3 

< 

E„ 

O              jr^ 

1"^ 

Ir.           Icn 

< 

"■  tn 

^  Kn      r^  -. 

^z 

tn     • 

tn      ■      f--     • 

1 

|o        |o 

lo.    1^ 

"*  2   "* 

o       ^l-cr 

1- 

1—          1(0 

?E-5. 

?25 

S  " 

6  _ 

o 

X 

" 

-     tj           O   «i   ^ 

f^               00 

^             oo 

O             -^T 

o         c 

00 

f^                  t^               0^ 

(n          -4- 

ON           m 

(M 

^               CTv 

tn            -J          vr 

S  gS  EE  ~ 

-■ 

CN               (M 

au. 

»c 

1 

_^ 

■J            <■ 

^ 

^ 

5 

•   a 

1             o 

1          •© 

>              ^ 

'          ■^ 

'? 

o             in          "? 

-3-                 1 

■J-           "? 

^ 

o    E 

O    o 

1                1             1 

Ov              « 

a.         «. 

0>               CO 

Ov            <0 

CO 

O^              CO 

» 

a. 

-?-S 

- 

- 

3 

2 

^ 

n           X 

_ 

o- 

■^ 

si 

^ 

2 

o 

?:J 

M 

.A             a« 

a. 

o 

3 

3 

S             3 

3 

3 

3 

-3- 

2   £   • 

Z 

Z 

^  is 

'^ 

'" 

m 

>^ 

1 

U 

^ 

% 

i: 

>, 

; 

o    " 

a 

._  • 

Q 

•  5 

j3   -< 

s 

a  w 

C  -r^ 

^  'i 

«  u 

Ij  ^ 

^^       SS 

ffl  3> 

•^    ffl 

5   a 

o 

3           »    U 

00  « 

■    B 

«  -O         --'    B 

•  e 

<o  a 

<  I 

a   1 

Q    O 

O     O 

P 

15     ■-■§ 

"^  i 

aC    o 

tt.     0 

cJ*^ 

3   ^ 

■■^ 

-^ 

^ 

3        ^ 

"' 

< 

< 

-198- 


UJ 

I- 
< 

_   5 

i      o 

UJ   i 

o 

LU    ^ 

-J     Li. 

CD   O 

^*    III 


rs 


C  7H    B 


a  I   J 


■199- 


T3 

^  ^ 

g 

§      i 

g 

g 

g        g 

g 

3          g 

5            3 

§            3 

3            3 

=         a 

< 

WO 
1° 

z  a 

O 

o 

- 

X  o 

o  E 

:: 

CD 

s 

km 

CD 

£ 

s 

_  .  ^^  E 

o-w  OO  c 

^ 

3 

— 

o 

oo 

wS 

-T 

«) 

r-             «> 

CD               ^O 

9 

m^ 

J 

o         o 

■^ 

■^ 

n 

-• 

o          o 

-^ 

O            O 

E 

o«« 

E 

1^- 

-lo 

a. 

« 

'  Dcr 

|0 
<=3 

z  ^z 

o     • 

»- 

V 

""-^ 

a 

5 

1^ 

I-"        I-* 

|.~i 

leo 

Id        i<j» 

lo.         lo 

1::      IS 

inLn 

cslrw     solo^ 

-.  L-. 

nlco 

(nloo     <M  <n 

<n|<m     o  cm 

o 

ci        OCT*     c-1  r^ 

eo  O     f^lO 

Z'**o 

u-i     . 

cnl    •     <s\    ■ 

00     - 

r-l    . 

-•j     .       .D       • 

ml    ■     u-»l    . 

6-H 

1- 

<n|^o     <nU 

-1^ 

-.U 

-1^     -l^ 

s  - 

rj 

—  —  o 

~ 

jd 

o 

c 
• 

2 

1     c   — 

e 

lesi 

|» 

ICD 

3 

sis 

5 

r-  La- 
2      " 

i 

SI'O 

Sp 

C 

'       „ 

^ 

|o 

S 

l<3 

1° 

o  a,     ■« 

o 

H 

^d|<m 

^ 

o     - 

ri     • 

O      - 

lo 

< 

I-* 

|o 

c 

o      -^ 

S 

^^- 
P" 

1 

s 

g 

£_ 

g 

lo 

b. 

o 

d- 

€2 

E 

(o\    ■ 

J 

m  <t 

^U 

Se-S 

|o 

W 

lo 

1° 

i 

(TV   C-i 

<J  o 

?-2 

(M    . 

fM        - 

nd 

|tM 

|cM 

l_ 

|o 

lo 

J". 

sH. 

-"■ 

§" 

lo 

I-" 

IfM 

I 

00 

» 

■^ 

y l.igp 

o 

_ 

Q 

o         o 

o 

o            -* 

o         o 

o         o 

"          5 

CO 

<T             M" 

m         oo 

sISee^ 

■^ 

vT             -^ 

5 

2 

—        — 

o          o 

-          - 

o          ri 

CkU. 

E» 

•  c 

^ 

^ 

*n 

•^          m 

^             *f 

-3-         in 

-J          tn 

3       S 

sD               J> 

5    E 

t 

^     i 

-3- 

^ 

e?          M 

^ 

(3              CM 

^ 

-»              CM 

<S               CM 

Q    2 

-    - 

^ 

ci 

i     <;. 

ci 

^               ^ 

<^             ^ 

ot         at 

OV              OV 

i'l 

- 

- 

fa 

2 

_ 

< 

^ 

fM 

•   o  E 

c 

*  ^  i 

CM 

<* 

CM 

CM 

^ 

? 

*? 

■f 

'T 

S   E  • 

3 

^ 

2 

2 

S 

C 

3 

3 

3 

Z 

c  3 

•O 

CI 

en 

<n 

n 

-3- 

" 

-3- 

8 

<3 

3^ 

— e: 

M   o 

• 

S 

•rf 

o 

o 

o   ■ 

i 

^ 

w 

^  • 

c 
9 
O 

i 

■^ 

""   ^ 

-":; 

a  4J 

L3    *J 

^ 

a.   o 

1  i 

3    0 

II 

It 

u 

Si 

51 

5 

II 

= 

^ 

^ 

E 

z: 

" 

'^ 

-200- 


UJ    i 

o 
cr 

UJ     C3 

-I    u. 
CD   o 

<    ^ 


I 


&%  n§ 


-201- 


< 

.III 

i  1  i  i  i 

lilt 

1    i 

i    i 

.  "      6  E 

^            -»              irt 

2      2                 % 

-      2       S 

- 

s    S 

00             o                o 

3      S                 § 

-T         -a-                        ■« 

2       S        2 

-» 

3     s 

ilii 

CO            o              *o 

s      S                - 

5     ;;;       s 

'J 

s     s 

S          1 

2                 1 

1           5 

-» 

o 

1 

3 
C 

8 
5 

So* 

s      1" 

o         o           o 

<i           <3             a             rs 
o          o            —            o 

o          d            o         — 

•a- 
d 

d          d 

r  5     ^-5 

^1;      ^1^  HI 

s|3                      d-   5|° 

-1=          °|§ 

^IHl 

o»U» 

io             M-^  ■'lo 

lo                   o|o 

PC 

equivo 

Chlo- 
rld< 
(CI) 

^2  Hs  ^:  ^^ 

^^  H:  ^l2  ^^  ^! 

t.  €  f.  € 

«  €■ 

bNs 

!   ^^'^' 

.p      .|! 

3P                       H^ 

f.    f. 

« 

—   GO 

J     sl5 

1       S5£ 

§ 

sU  s|<;    sU 

t.  €•      sl^ 

il  a  §|H 

.*      ! 

sIN: 

2      sf  8 

" 

lO         lo            lo 

oh  J°-  °h 

^1  HI      'f. 

HI  HI  HI 

-1=      3 

IS     IS 

°U  Ho 

^     sis 

^ 

o|o                  o|o 

olo                               old 

sis        5|1 

•J      ! 

■1° 

E_ 

1 

-f.  f.  Al 

4^  H^             HS 

.I5  ^3  .p 

^:        i 

ij^  ^ 

Se-S 

•Is  H^  ^5 

2lS  €       f. 

Hs  H^  =1? 

ICO 

tn|d 

*=i= 

sl^  ^^     §1^ 

i2  A%      sis 

Hn  H!  H! 

t 

So     -1"^ 

s 

SD          eo             oo 

«•  «•        2 

r-^           00              « 

■J 
so 

CO              « 

r^            (^              O            O 

O           CO             o             o           o 

fN          o            ^            eo          ^ 

O             tfy                n                O             O 

1    i     5    i 

o         o 

2       ° 

1^  — 

i      f       ?     t 

o          en            A            o         A 

3      2        3      S 

on             o          <n 
ri            oi              ri            ^ 

O          n 

-J       >n 

5!1 

°  i  * 

3                                 3 

3                              3               3 

fn                             3 
3                              3 

z 

3 

2 

1- 

o 

■                    a 

J          1 

"1       =: 

H      -1  ^"1 

a 

=  1          tl 

«  ** 

z    ■ 

« 

-202- 


1 

o 

UJ 

z 

-5 

o 

£E 

UJ 

O 

_l 

li 

m 

o 

< 

CO 

i    i 


\ 


3  3  3  3 


■.s  is. 

I        <3 


-203- 


m 

< 


< 

iiiii        iiiiiiiiiii 

is    ^i 

S°"°°        sg2s°°°°ss 

o  »       o  E 

§       1       S       S       S         S       3       3       I       5       5       s       §       £       i 

^ctjE 

si  S3 

ass33        sss;p;ss3S3S 

1     S     S     S     5       S     S     1     S     S     5     S     1     1     i 

• 
o 

ooooo                oooooooooo 
ooooo                 oooooooooo 

iiiii     i    i    i    i    i    i    i    1    i    i 

So" 

5        1" 

2252     5       55     55     5525^5 

i  s     iz-- 

r  1     ^-S 

t  t  ^:  -11  t    ±  t  A2  ^5  5|5  il  t  -M  i2  -S  ^l5 

A    > 

=            O.- 

3 

_  g^   H5   HS   ^|5   ii     t   ^1   a   §IS  ^In   ^|2  sis   ^^   Sg  ^5  H^ 

c        i2o' 

o 

Bis   H5   ^!   H5   ^|5     ^|5   H?   ^n   ^1:   ^^   H^   ^^   ^5   ^:   ^^ 

^         So  o 

1     ^^- 

^!  ^!  i2  t  €   t  a  i^  a  ^  i^  il  t  a  a 

1  i^§ 

< 

^1  -|5  =11  ^l  A2     ^5  4  4  ^:  ^5  ^l5  ==15  ^1  4  4 

>- 

cIS       cal-       oJS       ojo       .nlo            <^|o       srlS       «i|S       -"IS       olo       olS       tJS       ai°       oJS       -IS 
"Id       <j|d       did       -Id      r^ld           c^1d      n|d       -Id      -|d      c^ld      <o|d      t^ld      ^Id      -|o       -jo 

E_ 

< 

iMMs  ^  i2    t  ^2  ^s  €  €  a  €  t  ^  ^ 

< 

s 

Si  =|i  ^1^  =13  ^!    4s  H^  €  ^p  ^5  i2  45  H^  42  §1: 

1° 

i5  H?  ^^  -^12  t    i2  i^  €  sis  Hn  H:  ^1:  i2  a  a 

s 

5     5-5-        ■      •     =      ■     5     5     5     5     5      • 

£SSee~ 

i     3     1     S     i       1     S     §     §     S     s     i     i     i     1     i 

•  C 

S         s                                          S        3        3                            S        S        ? 

•  1 

Q    1 

J    1    I    J    1      I    I    I    i    I    i    l    I    I    I    I 

Iiiii           iiiii.        iii^A 

55i 

•   •  ^ 

c 

h 

o 

1                                ^  ^           .  3 

1  1:  5i  1.  1  1  II  J|  U  A  H  ii  !l  !i  J  J  h 
if  li  <t  'J  III  ;i  If  ll  ^f  if  ^1  if  !l  If  ^1  II 

5       5^    =■       -:      55;       =2       5       i       <■      i       S'    4      i       s       -:       u 

-20U- 


Ills 


d°.    d^.        sp 


t   €        € 


•a  . 

SB 


-205- 


UJ   i 

o 

q: 

UJ   o 

-I    u. 

CD    ° 

^*    III 


TJ 

• 

^^ 

i      1 

1 

g 

f     i 

i 

§          § 

i 

g 

g 

g               i 

< 

„ 

o  E 

a> 

^ 

o 

^ 

!S" 

za 

s 

-ff 

■^ 

f-> 

|5 

I  s 

5  E 
—  tt 

o  a. 

s 

o 

o 

s 

^c-o£ 

^ 

J 

00 

ag  S  - 

_  .  -o"  E 

o  i,  •■?  a 

o 

5^2Se 

-3- 

^ 

■* 

m  ^    C    41  H      • 

0|<  n.  M  c/i  ^  o 

o      , 

■  O  OIO  o  o    « 

oooo     ■  oU- 

•    ■     ■  o     ■   o 

^     o  o  o       o  c 

+             '       '         W>            41 

w.  -<  3  c  oa   «»  j= 

5 

o  <  o  E  <  u.  fc 

o 

9 

1- 

o 

o 

o 

o 

E 

o*^ 

3]5u- 

E 

t 

u-^ 

s 

w^^ 

ll/l 

1^ 

1^ 

ip; 

^  o 

u->  O 

-HO 

^.R 

r 

1 

Z  ^  2 

^|o 

46 

Ho 

~|o 

-lo 

Cl 

l^o          jvO 

lo 

1^        Im 

I-* 

l-- 

irt 

I*"                    —Is 

cnlr^ 

f^lr^     <n  r-. 

Ov|j> 

ojt<^ 

2  » 

^loo                             m|M 

'P'^Ti 

r-l    . 

noI   •     (^     • 

—1     * 

oot    • 

■°   •                    H«* 

« 

6z^ 

J 

^ 

S    " 

O        C^ 

O 

^!-» 

-'"^      !-< 

<N|r- 

-^U     -'I'n 

l<N 

^U 

!-■                         1*^ 

^ 

5 

. 

._, 

l«^ 

c 

^Is" 

^ 

iSp 

sp 

sp 

-3-       • 

•> 

O 

9 

|o 

cnlS 

So  o 

Ci 

m  rl 

sh 

<n  * 

^Ic^ 

c>j|m 

C 

™^  i. 

>^ 

c       -* 

— S 

|o 

]<=> 

IS 

IS 

i 

E-« 

on 

°b 

H2 

°ld 

"E_ 

T 

|0 

o  o 

JS 

_.  o 

O  3  j^ 

» 

fn|o 

-vio 

cmIo 

E„ 

> 

r^|2 

1- 

(M   oo 

colS 

-J       ■ 

5~ 

2 

1« 

I-. 

Se-5. 
?2s 

1 

si- 

|o 

00 Uj 

< 

2"~ 

1- 

loo 

Ion 

[^ 

-J  2 

^1   " 

oUj 

tJ 

00 

(n 

U1 

CM 

I 

o. 

'"' 

00 

■^ 

to 

o 

O             O 

00 

o                                     ^ 

*■      3   •    "   O* 

»n 

<          «o 

» 

O    T3   <J    0£    If) 

o         ■^ 

ON                    CO 

oo 

■J- 

1  S°-^^B 

IN               -< 

-* 

"^ 

'^ 

O.U. 

E« 

I-  — 

^          in 

-*                               -» 

• 

-3-             \0 

•J- 

•      Q. 

^                 " 

' 

■ 

>£>               1 

lA 

(M               O 

lA 

cC 

^ 

r^                                         (>* 

o    E 

o 

O    o 

O               1 

O 

On 

"■ 

tn 

a> 

" 

—   « 
—  ?  -^ 

•   o   E 

z: 

< 

O 

o 

o 

o 

2 

2S  . 

2 

3 

3 

3 

3 

3 

2 

S    E   • 

*"   o 

•* 

■* 

"* 

~* 

<r 

■* 

■* 

« 

o 

c 

o 

■D 

e 

>v 

o 

b          u 

z  -. 

c         -■ 

s « 

« 

o         • 

B     -  « 

•     3 

o 

g   •  3 

m  -^ 

U           -4 

41     W   -H 

.s. 

S 

w    « 

1   iJ 

2  o   c 

M     B 

jj    >»  «n 

U    <D    « 

"e  "o 

1? 

-O    C 

2  S  o 

SI 

ill 

!2    £    C 

Tl  S 

O    -4 

a  3 

o  (3 

a  s-^ 

*J   E 

3: 

a: 

" 

o.  < 

" 

111  19 

JlL 


t-  «1 


-206- 


I        Q 

Hi    ^ 


3        2 

3  3 


■207- 


g     g     g 


glilglgl-  §|§|S|§|C 


^     o|o|o|      o|  c     -o 


^     otolol      o|  C     £ 


^5 


■      o 
UJ    § 


.1:  ^^ 


s|^ 


^^ 


2  E  • 


-208- 


_  5 

I  o 

UJ  i 

o 

UJ  o 

-I  Li. 

CD  ° 

^  III 


i   I 


I   I 


o  <>j|o  <nl-^       Olio  -olo       CMO  tolo       -jjo    (nio    <m  o       o*lo  •nlo       eol- 

o  >/i|o  r^lo       -^Id  <n|d      -»ld  mIo      mIo    rJ|d    n|d      e^ld  eNj|d         |- 

c-  ^c-  ^-;  H-  ■'I--  Ho  -^1-  ^-;  sU-  5^1^  -U  H^  He.-  ^J  Ho  Hd  '-'U  SI, 


rst  CM  tn        oo  c^lo       m\D  oUa 

J        Hj  "U-       ^-  H-       H- 


^  t 


i2     i: 


sl2     i^  ii  1 1  t 


-Is     f^      "I!  "1^     H^  "1^     -\: 


as 


-<  a 
1' 


-209- 


< 

i  1 

1     1     i    1 

i  1  1 

8       g      g 

III!! 

is  -^ 

2        S 

2        S 

o 

Hord 

Total 
ppm 

a>             u-i 

i        1 

o             ^ 

s 

ilii 

s      s 

S         2 

2        5 

5 

_  .  -o-  E 

«-  — ^—  a. 

O                e^ 

g         S 

1        1 

S 

c 
c 

O 

o 
d 

o 
o 

o 
o 

1° 

1     1" 

2     2 

d           o 

o            o 

o 

a  =11 

£|2   5|2 

5|S   ^11 

2l  •    -li 

t 

a.   > 

J 

^1°  s^l? 

5|:  §1^  i|  3: 

^  S^   l|  s 

1  i^  sP  € 

]  a  a  i2  n  ?4 

^    r4 

€  ^i 

^1:  ^! 

5|!  ^|2 

€• 

onstituen 

Blcor- 
bonata 
(HCO,) 

|0                IvO 

^°  Hn 

Sis  ll^ 

a 

Carbon- 
Ota 
(CO,) 

E"« 

< 

oil       oil 

oil       oil 

oil   oil 

""Id 

2           JE- 

1 

t  il 

^P.      *|o 
^|o        en|o 

f.   f. 

t 

E„ 
3  o 
^2 

< 

§|5   2|5 

sO  Lo        ^o|« 

€  HS 

a 

1 

^^   §1 

si:  ^^ 

H?  t 

=\i 

1- 

Si!  sis 

t   Si 

r,  A2 

H: 

Cl 

a>            to 

2     2 

r^               <0 

2 

Spacific 
conduct- 
ance 
(mlcro- 
mlios 

O             O 

s     1 

o            o            o          o 

o           o         c 

1-              i^            c 

fl            o            o          o          o 

(-                  CTn                  ^O               r^              C-> 

*- 

• 
•      Q, 

o    1 

1 1 

^             o             -*           ^o 

O                O                  1              «D 

CM                   (M                   O               -* 

1                  O               1 

I            2         ^ 

^     I      i    I    ^ 

_  -o  S 

III 

3    c 

Z               as               n 
a>            oo            CTs 

3               3               3 

-*                  -3-                  -* 

~T 

3 
O 

3 

2  S 

o             — 

3  3 

-3-                ^ 

si 

c 
O 

ij  ?i  i| 

« 

IP 

3 

1?   §1 

-210- 


UJ   § 


■o 

• 

n  >• 

^       g 

S        i 

!b          S 

i    Sb 

§B 

§          Sb 

g 

£             §B 

gt          Sb          Sb 

g 

c  ■** 

< 

o  E 

--            o 

^ 

m 

(M 

o 

o                      ^ 

0 

o 

^O 

sg 

2  2 

c^ 

-» 

"■ 

|o 

o  £ 

^            r-. 

CO 

■J 

ct> 

(7* 

^                  o 

n 

I  o 

oa 

r^          ^ 

^ 

O 

(n 

<»                    <r 

" 

wc-oE 

_.               CO 

<o 

^ 

o 

aSS  - 

-» 

5ill& 

M               00 

o 

3 

00 

<» 

o                    «n 

0 

,5'ls? 

u-»               ^ 

- 

eo                        >0 

„ 

S 

» 

^ 

o 

O 

o 

o 

0 

" 

o 

o 

o 

o 

0 

I 

9 

3 

9 

9 

9 

o'Tm 

oO 

wis 

o- 

•d- 

vO 

t» 

o                        — 

0 

9 

o  — 

o          o 

*=> 

o 

° 

O                              O 

0 

g 

— 

S 

E 

S^uT 

i 

» 

iZ"""' 

• 

•  " 

ICM 

Icn 

lo^ 

lo^ 

\<T~                         lo 

I- 

r 

£ 

Jli 

in|o    cn|o 

:-b 

3|2 

t 

t 

t-     "Is 

± 

Q. 

5 

(N             l'^ 

[(M           t<J 

loo 

1"^           loo 

|<^          ICO          1^ 

\<^ 

o  «  — 

(N  Hi     o\^ 

^       OO 

jj  -    nS 

a>U 

o 

^Kn     o  «o 

S"  "S r"  sn 

S\° 

£■^0 

OV     .     oo     ■ 

■       ^O       • 

00      • 

a^\   ■     ^o    • 

2L^  SU  2L0* 

0      • 

o^  — 

J 

-.|</i        \^ 

■O 

2    '^ 

!n      ■* 

eg      -.1^ 

Him'     °°U 

|n 

2 

J°    2 

^ 

;3 

:5 

|irg      ^|<r 

!-■ 

c 

1    .".r 

e 

J§     J2 

JS 

-IS 

^3 

sl" 

JS           M 

J?; 

n    ■ 

-^      • 

001     • 

'^IJ     ^|J 

lo 

1- 

^h 

1- 

lo                   10 

« 

o 

o 

'    •  "m 

a^ 

._.        1^ 

I-J- 

Ico 

l<o 

\\D 

1-             »,I"S 

^I-;; 

3 

sl  ° 

fM 

tsllu-i        O    -• 

sr- 

d-: 

5h 

^M 

4".       sh. 

sh 

C 

to  x3    ^ 

^ 

°^|j  su- 

1- 

?3U 

f^U 

-a-|f~- 

c^|./^                 o-|>o 

ot\<I 

o 

•          „ 

s 

1-        I- 

lo 

|o 

|o 

|o 

|g           Is 

IS 

o        p 

o 

„l*^                 ^1° 

«  ° 

o 

^  °  8 

w 

o     • 

|o 

°to 

°|o 

Ho                °|o 

°lo 

i 

^ 

gE_ 

-°   -IS 

o|§ 

olo 

olS 

-.|s 

•olo                 (^  0 

-:|° 

o~  " 

>• 

(^'o 

4o 

cn|o 

^'lo                 cm'  6 

cmIo 

^ 

E_ 

1 

Ir-          lo 

[O 

1^ 

1" 

1-^ 

1*           Ir,           ir- 

1-° 

■dZ 

I 

H:- 1 

-p 

"1- 

sl:- 

t-  SP  "P 

-p- 

?E-5, 

§•3  5 

s 
s 

^1:-  H!- 

i^ 

t- 

=^1^ 

3|^ 

H^     ^15 

.|2 

1- 

. 

lo 

J 

|"-l 

1=^                 K 

|0 

3p  3p 

Sp 

"12 

"P 

"p 

t              t 

^p 

o 

s 

r^     .; 

- 

■^ 

« 

" 

^                                       ~ 

'- 

o  i      ;  ^  G 

o         o 

-3-             O 

Q 

o         o 

o 

O             O 

000 

^ 

vO               <N 

^o          -n 

t-               CO 

|§S EE^ 

t^i        f 

-.         -- 

~4 

•"■ 

•J         -J 

■^ 

^             _. 

rH                     -.                     .-< 

Q-U. 

E» 

•  c 

■D 

^           m 

3       3 

3 

2 

^      2 

2 

2 

3      2      2 

s 

*     Q. 

•             » 

5 

rj        J, 

c^            S 

lA 

c5           o 

lA 

1           r^ 

sO           ri           m 

-« 

o    £ 

o          — 

O               1 

o         n 

0          1           1 

*" 

-                 CI 

o^ 

" 

<^ 

o 

-  -"I 

5  °  1 

s 

a 

£ 

. 

s 

2 

* 

a 

tn 

tn 

(n 

en 

m 

*? 

'V 

'7 

£   E   • 

3 

3 

i 

3 

3 

2 

3 

3 

*"   c   o 

-a- 

5 

•3 

'J 

■^ 

"^ 

<T 

-J 

g 

g 

e 

3 

■rt 

c 

^ 

u  "^ 

ll 

■rl 

«    4 

iJ 

J=    c 

•      3 

J       1 

^ 

5^  S. 

n    y 

^ 

u  2 

3    00 

^   Si 

O  a 

IS! 

^.1 

iFi 

co*^ 

S| 

3| 

T3 

="S 

<  a 

-<   C3 

->* 

-,•' 

•   TJ 

« 

°" 

■211- 


• 
< 

i    !     i    1 

!     1    1 

!     i     1    1    1     1    i 

III! 

■^(5 

u  1 

o           o 

o           o 

O                  CM                   O                                 tM                  \0 
00           .    OO                             <o 

S     i 

S  1 

^                  OO 

3      s 

3       §       £             §5 

3        1 

^c-oE        1 

s 

io 

;s       S                    s       S 

o 

Total 
dis- 
solved 
solids 
In  ppm 

2      s 

-      1 

5            S            S                      o            <r 

s     s 

1 

C 

1 
5 

i 

o 

1 

o            o                                    o 
o            o                                    o 

II                 1 

o 
o 

< 

oO 

1   F 

2     2 

o            o 

o           o           o                    o           o 

o            o 

1^   §.. 

T    •           "  — 

5|1   Sil 

-1:  t 

t  t  t      i2  i2 

•11   ^|2 

^  ili 

3 

a  H!  ^15  i: 

t  *  =1: 

I  ^n  f.  a  a  ii  «ii  ^2 

i:  ^   s^  i2 

Is     in 

Sul- 
fate 
(SO^) 

a 

€•  f. 

lO                      l-H 

|o           |o 

3|2  sK  H^       "11  €• 

^!  iP 

c          fl 

1  ° 

i 

^2  a 

£  a 

a   sis   lis       s|S   a 

sP  a 

o          i 

o  O 

< 

4  4 

=1:  =11 

IS     J§     J§             l§       18 

=11  oil 

Ml 

Potos- 
(K) 

1^ 

t  -11 

^lo      <m|o 

„(g     JS     -.IS           olS     JS 

^Id       <i|d 

£_ 

3 

< 

^P  i2 

§1^  ^1^ 

.i^  .J  H!    ^b  ^15 

5?  *  a 

2* 

i 

H!  =|2 

=|2    ^11 

°\2  -\2  °l!-     H^  -1:- 

O  r^        o  O 

1- 

s[!  Hd 

.t°  Hi 

§1°   s^.   d^        sj^   s|5 

CM  ^        (NO 

Cl 

2       r~: 

2     2 

~°-     2     ^         2     2 

OO                in 

Specific 
conduct- 

(mlcro- 

mhos 

otZS'C) 

g      S       S      S 

s      S    1 

3      i      lis      33 

s    g     s    s 

O              CM                  0\              O 

en         n            CM          en 

It 

s 

1  1 

A   ^    !   ? 

m            2         en 

^     f      !    ^    ^     f    ^ 

^11^ 

ill 

2   E   • 
^    o 

i 

3       §                      1 

1  i       1 

i          § 

3                             3 

-3-                                 •>* 

|; 

3 

1 
3  "^ 

rt                                         60 

ii^        s  s 

<  a                  to 

-212- 


s     s    s    i     i    s    s 


g     g    g    I     %    s 


I        Q 

Ui  i 
o 
o: 

UJ   u 

-I   li. 
CD   o 

^   111 


2 1  "^1 


-213- 


1-° 

< 

i          i       i      i      i       i       i      i      i       i      i      i 

i    i   i  i    i 

i       i    ° 

OS  C 

Tolol 
ppm 

i       i    2 

s       2 

i      i    s 

1 

5 

2          5 
1           i 

Zo 

I      1" 

2      :    s 

^  *     ^  S^ 

^1    i2  ^1!  ^2  Hi  H5 

.|2       .|^   i^ 

a   > 

7 

ii   Hs  H5  H^  H!  si:  t  a  ^^  i  "4  5 

2  a  a  a  a  ^1' 

-     ^Is 

0 

3l:-     ^5  "11 

^5  ^2  a 

eral    c 

Carbon- 
ate 
(CO  3) 

42      =11  ^1 

S 

-1^     -tI^  4°. 

E„ 

5~ 

> 

^^ 

s|^     5l:  s|^      j 

r,     ii  i^ 

i- 

^5     «H5 

5 

-       !    ; 

Specidc 
conduct- 
once 
(mlcro- 

at  25°  a 

1       i     S    5    S     1     1    s    1     I    I    i 

2    1  1  1    3 

•0 
Q     1 

^    3  ^  ^    <, 

xO                        1                   ^                 ^                     NO 

1            0          1           1            0 

111 

*  5  ? 

*  «    ^ 

s  1  • 

c   3 

5^       3       3                     3       J                     0 

as                 5 

3               3                                            3 

■0 

1 

0 

pi  11  if         |k  if         If 

9 

s  1    =^-  ^                  J  1 

3                H                                                  < 

-21U- 


I 


I      o 


• 

4 

i    1     S    1 

1  i  1 

i     S    I 

1  i  1 

1  1  i 

1  i 

•o 

1" 
I  5 

^3 

2        "^ 

S        ^ 

S       ° 

o          * 

3        S 

O 

o  E 

O    Q, 

in             o 

%o            o 

-J               o\ 

CO             tn 

In            S 

s     s 

s     s 

2        5 

3        S 

s      s 

<j          2 

_ ,  -o"! 

S     S 

•o            »n 

1        S 

o             r- 
en              -a 

o            ^o 

(M                   -J- 

1 

o 

o 

o 

< 

o 
o 

o 
o 

d 

9 

o 

CQ 

o 

o 

°        1" 

o           o 

o            o 

o            o 

d           d 

o            o 

o           o 

1  ^     SSr 

-\2   i2 

"Id      "Id 

M    <.|o 

;M2 

H:  =B 

''I  il§ 

1 

s|^  .|^   .|2  .|: 

1"     1^    h 

"Id  ij  "1- 

H:  « « 

HI  «H: 

;  =1:.  f,  si: 

c          4o°' 

o 

t:  .|: 

'|3  t: 

H3  =1; 

^1* 

loo             \<t 

*  « 

1     "-^s 

sis   2|S 

^!  sE 

«=l; 

al!  ^2 

a  si^ 

=1:  =E 

1   r's" 

s 

=11   ^1° 

^5^l 

lo             Ic^ 

J°.    ah 

|o          |o 

--I5  -11 

i§  i§ 

|o          lo 

^2  '\i 

i       i.E~ 

■11   ^1 

^1  :E 

iUi 

(MO         <N    O 

a  a 

E_ 

a 

^IS   i^ 

H-   «.  .|; 

I H:  « 

=E  H5 

.B  .15 

"|j  sb 

i 

t°   H^ 

=K  Hi 

=1'  ^J 

:M3 

o|3       <j|o 

H2  H^ 

1- 

.|5  .|^ 

|0\              \~3 

=15  « 

H:  =13 

^1^  s^ 

1 

CO             «> 

li     2 

2     2 

r-              CO 

o            (n 

CO                  00 

Spacific 
conduct- 
once 
(micro- 
mhos 

00               O^                  -J-               \0 

i    »  s 

o      s     s 

r-              O           PO 

ON                <M             ^ 

1         2 

It 

■D 

-O               ^D                  -d-               ^0 

2       2         2       2 

I                O             1 

lA              sO            tn 
<Ti            -«          en 

?    1  i 

U-t                     vO 

|1| 

•     •     ^ 

1    1     • 

C     o 

3                 S 

~3                                 -J 

3 

-J 

3 

^ 

■^ 

5 

T> 

1 

^1 

it 

« 

-215- 


1 

n 

u 

z 

C) 

(T 

UJ 

C5 

_l 

U- 

OD 

o 

< 

CO 

• 

!     1    i 

III 

i     i    i 

i     i     i 

III 

•  8      ^^ 

{^               o 

-J 

*     S    3 

o 

HOfd 
as  C 

Tatol 
ppm 

S        "^ 

s      s 

O                  CM               O 

s 

ilii 

U-.                00 

2         S 

O                  u-1               so 

s 

o           o 

I      s 

1      1     S 

s 

• 

o 

o 
o 

o 
o 

< 

o 

i 

So 
cn2 

g        |S 

o            o 

o           o 

o           o         o 

o 

i^    sir 

r  ?    zli 

^lo       Ho 

t  -11 

^o        o%|o     ^OJO 

^1 

2 

O  O         «*   O      u-il 

]  i2   "|2  "1 

-       1-.       m|so    m|vo 

SP  ^2  ^\2 

Hs  H2  H2 

^1!  .i^.  ~°i2 

c         -B^o" 

i 

H|2    =1^ 

i2    ^2 

H3  *  * 

a 

i     L»-^ 

s 

sis  sis 

i^  € 

^5  H:  ^5 

i^ 

1  i^s^ 

oil  =11 

°l°  oil 

lo          lo        to 

OJ             o          o 

sol   .       o    ■     o    • 

|o          |o        |o 

4 

^ 

^2  -11 

i2  i2 

i°6     i2   f6 

sll 

E_ 
5z 

J 

si".  ^2  H 

5  H^  ii 

i2   -\2  ^S 

^1^ 

Se-5. 

2 

i 

< 

^n  ^\^ 

f.   t,  -\2 

t 

1  = 

1^  i2 

-IS     g|3 

H^  i^  t 

^1! 

a 

5     o 

CO                  (O 

^            ^          o 

2 

iPl^l 

S       2      1 

O                  ^               CTi 

o            o          o 

S        3      S 

i     3     s 

S       S       St 

|5  - 

•      Q, 
1      1 

1                    O                 1 

>J3                     1                -O 

2     1    H 

-* 

-3- 
u-t                s£>             u-> 

7        i      7 

3      S      S 

7        7        i 

- 1  • 

3 

< 

<               O 

<7                   <t 

3               3              3 

O 

g     |g 

1 

c 

c  u       e  u 

=■  1 

.!  f=  si 

-216- 


I 


_  s 

I      o 

UJ   i 

o 

cr 

UJ   o 

-J    u. 
00   o 

^*    III 


< 

!    S 

i    i    i   i 

i  1  1  i  i 

1     1 

S     i    1 

1    1 

ss    -s 

-* 

o 

<0                                                            <N 

o 

o              -^ 

S 

5-      si 

o 

N 

^             c^ 

s 

Lc-iE 

is  8  5 

o 

3        S                pj 

s 

p;      Eo 

s 

Total 
dis- 
solved 
•olids 
inppm 

o 
o 

On                          ^ 

%o 

s      i 

o 

1 
5 

o 
o 

o 

o 

o 

d 

i 

d 

52 

°     1" 

o 

o           d                      d 

2 

d           d 

d 

1^      §5ir 

E  ;     n  — 

S                1    2"^ 

Wd 

-3-|o 

m|o 

:iHI 

^i 

•  Hi 

c 

^11  Hs 

-{^     Jt     „3  o 

st«  Hd   °^  s 

=             O              loo              |.n           |"1 

J    s[^  "1? 

3     J=        rJS     ,. 

2  55  =^: 

IS     in 

Sul- 
fate 
(SO,) 

o 

a 

^2  H2        ^P 

ojo 

,|;  ,|: 

Id 

£ 

a  Sl:        ^15 

« 

Klxj       iQl^ 

'£ 

1    1^0 

a 

Jii 

S  -\2        4 

•B 

oil  ^2 

4 

i       »E_ 

^ 

a 

ia  -11      -11 

:l= 

inid       «n|d 

t 

E_ 

311 

3i^  a    a 

ii 

^IS    3lS 

a 

•E9. 

s" 

lE 

^1^    -12        HS 

a 

^1^   t 

* 

1- 

o  ^• 

€ 

H!  a 

« 

X 

o 

00 

2     2          2 

2 

o              -^ 

2 

i    S 

o           ^           o         o 

lA                00                O             -■ 

o           o           o         o         c 

O              CM 

2      ^ 

o            o          o 

O                -3- 
to              00 

•  c 

o    1 

!  ^ 

O                <I                -3-             «0 
1                    >£>                  >0                 1 

7        2        2       7 

1     1     °    2    i 

3      i 

2       V 

-<           o 

—    • 
—   ?  -<* 

1  o   E 

•   •   '^ 

2  E   • 
c  3 

3    C 

S        S        § 
2        3        i 

1      i 

I 

:s 

o 

OS      - 

1       1 

|-^      -^-^      j'^ 

■a 

1 

s    «                 * 
-^  ■»<             u 

JO    i*                   U 

ll    II 

1 

ll 

■-4    U 

3c 

ft 
5  t 

-217- 


TJ 

i  i 

s    s    s 

i     i    i 

g 

s 

g 

g        g 

g 

g     g 

< 

o  E 

eg                O 

o 

O 

o           o 

° 

•  o 

Z  a 

2 

"S<-> 

O                «) 

^ 

vO                u-» 

I  s 

(2  **^ 

?»         "* 

■^ 

- 

ii"Si 

^ 

•SS5 

^            at 

ON 

r^ 

ir» 

-  '  .-S  ^ 

o            I^ 

-J 

- 

oi        -» 

8 

o^  o  o  ^ 

(M 

(-1 

<n            (n 

t-      •»■*._ 

c^ 

« 

i 

O 

5 

1 

So' 

s- 

^ 

o 

g          oS 

o            o 

O 

d 

d            d 

^ 

-      -■ 

°    £        i. 

E  ;     u.-- 

*  2      -  So 

JS     Jg 

o  o 

.13 

Jo       Jo 

In        Isr 
olo    <j|-« 

£^  > 

^  col;:;  J2 

JU      oIo 

o2    „|s  -.i:; 

-Id 

— 

djo       olo 

.13     2|^ 

i- 

oJjo     oolo 

|o        io        |o 

So   -U  H.- 

'"'Io       nd 

id 

|o 

id 

o 

id   id 

fd  i^ 

•       '  •  '^ 

1 

loo 

1° 

2          o  o  o 

sh   sfi 

oH 

sh 

sH.   sh 

£       m2£ 

^Icn 

"■" 

1       |'§ 

H 

•11  "1: 

fd 

4 

s 

^3   -11 

HI 

i       "E- 

I 

olS 

Ico 
o  o 

>i 

JS     JS 

JS 

BJ 

|o       o|o 

-id 

^id 

d 

id   id 

id 

E„ 

a   ^3 

^! 

H^ 

^ 

*  4; 

ilj 

lE-3. 

,o   jg 

J- 

.olS 

b 

olS        c.|§ 

JS! 

2" 

d 

=^1-   -=i° 

46 

id 

id   i- 

i- 

E 

^             Ir- 

1o 

JO         Io 

1-^ 

=  5 

c-1  CO          u->io 

•Id 

Hd 

iJ   sp 

t- 

o 

"* 

<7^                  in 

-* 

fM 

~J         o 

(n 

°- 

r~-                  GO 

» 

« 

M 

oo 

IIIeI™ 

S      S 

s     s     S 

00                     ^                 P* 

3 

3 

s 

2        S 

2 

o         -o 

E« 

(^, 

^ 

1^- 

-o 

^ 

•    a 

2      2 

:!,      S      S 

t        3      ~? 

-o 

-o 

-J- 

f                ■? 

-f 

"?         f 

s  i 

00           .o 

7       2       2 

12 

2 

i 

s      s 

!^ 

;:!     Sn 

A      i 

2       A       J. 

i. 

A 

ri              J- 

00 

r-          OS 

S- 

< 

-    , 

s 

i 

--^               Q 

1 

g 

*  s 

3    c 

3 

i        i 

3 

3 

M              U 

2 

2 

£   E  • 

C5 

s 

S       S 

5 

s 

^              " 

S 

s 

u 

s 

5 

1 

3         = 

g 

>; 

^       -4 

g.-     1- 

8 

g 

^ 

c 

*     3 

o 

■o 

5!| 

Z^ 

«a 

"5      c  § 

5  a 

^    4 

5 

-rH   (J  -a 

^•g     S'S 

:i  ^ 

at: 

g^ 

o  i 

^ 

£3-" 

5        S 

^ 

^ 

n       3 

^ 

^ 

-218- 


1 

n 

UJ 

z. 
3 

o 

(T 

UJ 

O 

_l 

11 

ffi 

o 

< 

w 

1 

s    s 

g  g 

g        g 

1      1     1 

1    1    1    1    i 

i     i    i 

< 

o  E 

o 

o 

o 

o 

-           .n         ^           o 

«n           <c 

JO 

iS 

•*     * 

5  « 

?^ 

s 

sO 

eo 

S        3       S        S 

lo 

£  •^ 

M 

illi 

<n 

■a 

sO                  CM               «                  N 
04                  ^              n                   f\ 

52        Jm 

-  •  ?5^ 

5       S 

~         o 

o          S 

*o             o          — 

<»              O            O              oi            r- 

S        2 

5'SSs 

«N         -» 

(->                     OJ                 OJ 

^             ri          r;j             M          tM 

f 

o 

§ 

• 

1 

s 

o 

^■2 

g- 

^ 

D 

o         o 

o         o 

d         d 

d      d     d 

d      d     d      d     d 

o           o 

1     £ 

■piT 

sll 

olS 

"J 

■J 

:|:   2|1  dlS   dll 

1 1 

a   > 

%        ^"^G 

-^ 

f  sl^ 

M  4^ 

f.dp. 

€  =|2  =11 

J£     „S  gS     J3  .IS 

H:  Hs  H'd 

*■ 

._ 

3 

-   "°  2 

c 

?ii' 

o 

* 

f. 

H^ 

=|2 

^5  H5  S|2  HI 

Hd  HI 

£ 

*r 

9 

•  'i 

CM 

onstitu 

bona 
(HCO 

^ 

£ 

£ 

<n|-j 

€■ 

a  §1^  a  si^ 

§1:  t 

1     1-^8 

1 

[o 

^2 

=12 

■11 

HI  42  o|5  H5 

HI  Hs 

Ml 

Polos - 

(K) 

>■ 

-<  o 

■11 

di 

fs 

r-  O        njo      Ho         r-.|o 
■^\o        mIo     r^|o         o|o 

-Id      -Id 

^ 

6z 

> 

i^ 

t 

dp 

^   -J 

5p    sl:  sis    -P 

H:  Hn 

pe-5 

< 

csIS 

JA 

<o|5 

JS 

JS     JR  JS     JS 

: 

E 

d 

-u 

H- 

i- 

a\|o 

"U-  -U-  "U  -Id 

I- 

M 

,^l° 

* 

f. 

olS     JS  JS     JS 

H^  HS 

5~ 

■"U 

\'^ 

^ 

« 

o 

t^ 

CM 

•o            o          o            m 

<?i    . 

a 

<o 

o 

OO 

<o 

<o             <o          GO             <» 

t-           <s 

^i.esf 

.n          -« 

o4          <r 

a,            j>          ». 

O                O             O                O             CT* 

<-<                .-                00 

S  SS  EE  ~ 

S      2 

S         ^ 

VO                  c^               <J 

r-.              ^           \0              -*            'J 

JOT, 

it 

^ 

S      3 

o 

P4            o 

o           -■                      o 

S                 3 

%o 

^ 

•      Q. 

3      S 

3      S 

3      2 

3        3      2 

2                  vO               ^O                  «               NO 

~?        3        ■? 

S      ?^ 

S      S 

«)               CM 

f!      ;;    s 

?;      s     3      s     a 

tM                  vO                  -* 

rl            ,i 

.i            ri 

ri            rJ. 

ri            eo          ri 

4.             r!.          a>             o          9V 

r^              0»              CTi 

:S 

1 

CO 

3        2 

K     1           s 

S       S       1 

s 

-. 

;2        2 

—     fi     w 

2 

i 

^ 

3             3 

^ 

yO 

^ 

S        !o 

so                >0                                 <0 

^                  ^                  so 

|| 

a  44 

1 

o  ■* 

ca  -.4 

a 
U   II 

-5  Ss        IE 

^                          c 
m                         u 

X    C          X                 u     C 

a  Si     s            (3   S) 

11 

;gi 

.•| 

£  K    H  ?          at: 

<     U          <                    0     t 

"=■ 

-.•■° 

•  -o 

V  ^       w 

1     .f 

u,               ^                 _, 

-219- 


I     a 
UJ   § 


UJ     C9 


T) 

^^ 

g      g 

i 

o 

s 

S 

S?         % 

g      g 

g       g      g 

g      g 

s    g 

o         a 

3 

a          Q 

< 

fO 

u  E 

o           o 

en 

_, 

•  o 

Z   a 

O 

2 

'^ 

(^ 

|5 

I  a 

o  a 

2 

- 

3 

r> 

s 

s       :: 

s 

c- 

sill 

jj^ 

a* 

^ 

03 

.n 

eO 

,  -o«  £ 

—    Z^    >^    Q. 

^D               U-, 

.^ 

<J^ 

a> 

3 

00             M 

».       J) 

s    s 

s 

^•°SSc 

cn           <n 

" 

" 

«£) 

<s 

"               CM 

"      ~     ~ 

J       -» 

" 

1 

2 

s 

s 

o 

O 

O 

rt 

'^ 

"? 

"? 

g 

Q 

o 

Q 

o 

O 

ij 

a 

a 

s 

O'w 

li 

c 

CVJ 

<^ 

CM 

-1 

.o 

t^ 

■M 

eg             ^o           -< 

o 

M           o 

c        Eg 

o          o 

o 

O 

° 

o 

o         o 

O             O 

o             o           o 

o         o 

o         o 

o    - 

=  ^     S-Sr 

E  ;     u-^"' 

S         1  *'^ 

._ 

„l"  J'; 

,^ls 

in  o 

Jd 

o|o 

■^lo 

olo 

olo 

r-TlcD         CdIo 

id  id 

id 

°-  1 

L=> 

lo              |c->           lO 

i-<t    1- 

1°-     I"" 

eq 

ChIo 
ride 
(CI 

1 

-b  ^b 

00    O 

sp 

sb 

^|o    '^lo 

-b  -b 

"b  -b  -b 

t-  ^1-- 

sb  Hd 

1     — 

lc~             |r~ 

1" 

15 

3lg' 

<M 

sh. 

~u 

«u 

3h 

3h 

dr.    ??r. 

sh 

° 

io 

|o 

^|r^ 

^u 

lo 

^lo 

lo       "lo 

lo 

io 

0) 

T 

£       •  '■% 

(>4 

1    III 

^ 

i^ 

a 

sis 

aP 

sl^ 

sl". 

colvO 

cmI^ 

"            c        " 

1 

|o 

lo 

In 

Is 

H 

oh 

oh  oh 

oh 

oh 

1  r§ 

^ 

r 

|o 

"1- 

Ho 

lo 

°|o 

|o       °lo 

io 

5           gE_ 

i 

=11 

nis 

o|cD 

o|o 

f6 

JS 

il  211 

lA  O 

f5 

^ 

> 

, 

icr. 

ICM 

1<J 

ICO 

loo 

|a>            |tn 

Ic 

Is 

-5  o 

"S 

sh 

CO  tn 

<r  1^ 

<T.   r- 

r-  Lj- 

sr. 

^  F~-        5^1«> 

i". 

ah 

5- 

^, 

"1^ 

U 

-*|-? 

-u 

1- 

U 

1-      1- 

?E3 

g 

r 

-,|S 

Js 

JS 

,.|2 

JS 

M.     olS 

j§ 

si- 

o -5 

< 

"|j 

"^l-i 

"Ir^ 

-I-; 

-|j 

icM- 

i-- 

E 

\<t 

K         !■" 

1"^ 

-12 

-   o 

r-p; 

vD  (-1 

r-oS 

^r- 

sh 

^  o-t 

3r-   sh 

sh- 

sr- 

5~ 

"U- 

"1- 

"U 

lo 

"I-; 

1- 

"'Ic.   "i- 

u 

u 

-* 

■S 

O 

vO 

r- 

<-\ 

CM                  CI 

oo 

.n 

a. 

CO 

00 

oo 

<o 

«> 

ffl 

CO             oo 

■^ 

'~ 

It.gs-^ 

<r 

S 

° 

s 

Z^      2 

■^         o 

S        2       2 

s     s 

CM             Nj 

SSSee~ 

•-* 

-^ 

£• 

00 

s 

5 

8 

o 

CO 

S      2 

s 

S 

' 

*    a 

^D               »0 

-a 

■£) 

%D 

xO 

VO                         \0 

^o              ^            vO 

i*          \o 

□    1 

i               ^ 

s 

2 

2 

2 

JQ       JQ 

S      3 

S       S     s; 

s     s 

u-t             ^ 

oi          rl 

i. 

•i 

^ 

-^ 

«     ^ 

CO           r^ 

00                CO             C» 

oo          <^ 

CO             CO 

I   °  1 

^ 

s 

- 

- 

< 

X 

S 

S                2 
O                -3- 

i 

E 

—  s 

^ 

•i 

3 

3 

:i 

3 

S   E   • 

c; 

s; 

s; 

^ 

^ 

'i 

^               -^ 

w 

s 

c  B 

X, 

« 

-o 

-o 

^ 

yO 

o 

%o              xO 

-o 

-0 

a 

1 

g. 

to   a             M 

_c 

0 

sl 

f: 

l-' 

> 

i 

§ 

^  c            __^ 

>     -2 

^^ 

c  IJ 

S  u 

^^■7^ 

la  iJ 

"a  fl 

"c  '       o  ij 

c          « 

«  -^ 

o 

b«   u 

o  w 

"n    " 

Fn"! 

S  3 

SS-    =  5 

fl  ^  -^ 

c   m 

=1 

•  13 

d-^ 

o  i 

5| 

z:  o 
3 

-;" 

31     «•" 

II" 

S| 

-220- 


I        Q 


s 

n     g 

n     g 

S     g 

s    s 

g    g 

g    1 

^    s 

III 

g      g 

<x 

0  6 

.A            « 

0 

eo 

00             CO 

■o  ° 

za 

«o         *-» 

■<»         •» 

*** 

<M 

-^ 

o" 

0  £ 

0 

as 

N 

.0 

.0 

0 

f^ 

f.1 

?3      s 

00      «n 

t-  "^ 

-> 

i/^         <t 

s     a 

N 

<^ 

•^ 

<-> 

CM 

-«                -T 

tM 

kpj 

s 

<n         0 

-* 

00 

s 

^ 

^ 

»n                  -T 

<~l            N 

o  ^  •■"  a 

"■"SSe 

- 

CD              GO 

)Q       ^ 

^            ^ 

tO               sO 

r^            -J 

-»         -> 

^              CM 

—            sO         cn 

n          ri 

£ 

0 

0 

5 

0 

x: 

§ 

o 

«S 

g 

-o 

C^ 

0 

CM               CM 

en         *n 

_ 

-, 

^ 

^                (M             - 

_ 

5       Is 

° 

0     0 

0       0 

0               0 

0          0 

0            0 

0         0 

0               0 

000 

0      0 

1  i      o._ 

6    S       ii-^~ 

i2 

|o    ^|o 

ti2 

£ 

=|5 

« 

0^1 0 

co'o 

a  i 

*^: 

P 
equivc 

Ctilo- 
ride 
(CI) 

1 

^3 

^P  ^2 

H2  H2 

«. 

18 

* 

=1: 

* 

a 

H!=l3 

Is    in 

Sul- 
fate 
(SO4) 

3 

€■ 

HS  i2 

5|!  -|:- 

=1= 

=1! 

-B 

=1: 

~i: 

=B  3E 

=1!  'B 

onstituer 

Bicar- 
bonate 
(HCO,) 

>- 

^ 

il 

i2 1< 

s|^  s|^. 

* 

^2 

« 

•£ 

a 

*  * 

=!:•* 

1     P8 

X 

1 

0   • 

if->  i<-i 

4 1 

-is 

H2 

0     • 

-B 

■I2 

|o           |o 

■IHl 

Ml 

Potas- 
(K) 

>> 

-\° 

OolS      olS 

4°  4°. 

.-Is 

a 

CO  0 
o|o 

511 

-l|d       -^1o 

^1:B 

-h|o 

o|o    -lo 

-Id  -Id 

o.id 

^ 

•oZ 

3 

i^ 

d^.  d". 

»|s  r-.|a 

s|° 

4'- 

s|-. 

d'^ 

a|: 

f    d-. 

4'  4' 

J!" 

" 

1^    1-* 

Id       Id 

, 

f* 

sl-.  a|° 

d^. 

sr.  sh 

SR  -S 

2p. 

sh 

sh. 

;?;-. 

sR   sh 

3 

" 

E 

|o 

lo          [<n 

1^       lo 

5~ 

^:- 

-|°-  °P 

^15  ^1:5 

H:- 

"P 

-J  ■ 

t- 

t-  ^b 

t-  -b 

00 

r.           .0 

^   ^ 

r-- 

T, 

c-l 

<a 

^0 

0                  (M 

en          f^ 

■^ 

00           <0 

CO 

<o 

<o 

00 

«. 

" 

00                  OO 

CO             CO 

■S  t.sg." 

s 

S           S 

.0          -O 

0        10 

0         0 

r.          <M 

0         - 

CM               0 

o^             r-          CO 

(O             ^ 

sl§ eI ~ 

3 

3      S 

^          in 

0             Cft 

-      - 

^          <» 

S         S 

-»              -a- 

CM               .TV           r- 

S      3 

1^ 

CO 

=0 

>o 

« 

sO                   0 

^          tn 

"^ 

'^ 

^ 

-0 

.0 

•a 

^O              r-. 

*£>               VO 

■0 

S 

3      S 

3      S 

S    2 

5      3 

<r         (/■ 

3      2 

<f                 IT 

S        3      S 

3     ? 

^ 

S      1 

2       I 

li      i 

li        1 

:•    ■ 

2    2 

a)             f^          CO 

^     ^ 

_     T)    2 

1   g   E 

^ 

3 

S 

z 

a 

s 

3 

3 

8       ^ 

*  2 

w 

cu 

U) 

M 

W 

w 

w         S 

<!> 

s  e  • 

:; 

w 

s; 

CI 

w 

w 

^     s 

^ 

*"  <=  0 

•° 

■^ 

"^ 

■^ 

'^ 

■" 

«, 

« 

T3 

I 

1 

5 

, 

§ 

<a 

2 

1 

C 
0 

l| 

0.  u 

il 

3I 

23 

■0  a 

Si 

v: 

^2.       1 

Ik 

=■ 

-;■" 

£ 

< 

x 

:2-= 

3: 

-i 

J'  i^ 

■S  "^ 

< 

-221- 


S      S        gg        S        gg        gg        gg       gg 


g     g 


I'-'  In        lo  Ivo  l\o  IcM           In  In  loo  I—  |»n        Im 

o  H    '^io  "^lo  '^(o  ^|o       '^lo  Ho  '^lo  "^lo  "^lo     Ho 

O  2|.-  "Id  Ho  H-  H-  Hj  -lo  5|_; 

ICJ  IcD  In  Ivo  lo  lo  \-<t  \<T 


^N: 


•5Z 


,l.    ^^     ,l,    ,l.  ,l.  ,l,  ,l. 


^M^- 


H^  =1^  a      i^ 


-222- 


I 


i 


■o 





• 

"5  *• 

i   i 

s    s 

s    i 

e 

S          !k 

s 

s    i 

1 

1 

i        s 

c-° 

a         o 

< 

•1   '^ 

o  E 

o        w 

^ 

CM 

^ 

o.         c. 

o 

lO               ,0 

« 

o 

CM 

z  a 

C^l 

^               0\ 

^              00 

•u 

00           r- 

■D   ° 

-^.  ■  - 



o" 

o  E 

(^4               O 

trt        J 

o 

„            ^ 

en 

<0              CM 

-o 

en 

-»                  »^ 

^         o 

CT> 

OD          (r% 

OD             >0 

O 

» 

•O                  O 

*~ 

tM 

Oi               Oi 

(->              <-> 

CM 

<M                  ^ 

Ic-oE 

^•S=> 

o 

91              O 

o 

o 

^0                  00 

0.0  *»  - 

-J 

,  -o«>  E 

o  i.  •■?  a 

O               CM 

o 

o         o 

o         o 

-»              r- 

^        o 

m           -» 

O           r^ 

00 

t-      «*  _ 

-*            «» 

" 

-     - 

« 

« 

1 

o         o 

^ 

6       6 

£ 

o 

<        < 

So" 

(rti2 

c 

—        - 

_             o 

o          o 

CM 

CM          <n 

CM 

to            r- 

CM 

OS 

00                  ^ 

°    E 

S- 

o          o 

o         o 

o          o 

O 

*            "* 

o 

"* 

d            c3 

3:5  ET 

rs 

li."-" 

« 

|0^             |<T 

M 

ICM             lo 

K 

lu^           l-J 

ICM 

Icn           |«M 

<->k>     -<  tn 

r^lcM      olo 

colo 

u^Io     CO  O 

<t  U. 

<jIu^      O  vO 

o  cn 

sOUj 

-«  O        <r|eM 

z  ^  2 

^    •     tM    • 

*l  * 

A    •        •     • 

*    ' 

cnl    •     ^     • 

pa    . 

^1  . 

"^  • 

|o        |o 

lo 

|o    olo 

Q0|o 

|o 

"^Id 

cm|o          lo 

o.   \ 

|<N             [(T. 

IvO 

lo 

loo          |<r 

CO  Uj 

o 

O     o 

xO   «0 

o 

tn       O* 

z:^o 

^p    ?^  p 

en      ■ 

o    • 

oo"*'        <X)\    ■ 

o  -^ 

■^ 

lo        (o 

|o 

|o        lo 

-•l-a 

?J 

o    o 

s 

CMJvO 

-o 

2    '^ 

2 

--Ifn 

-■Icn 

|<N                |(M 

^o 

ItM             |0 

I'-' 

{■^ 

lOJ             ICM 

|o 

M 

1^           Im 

—  —  o 

^  _.      (O  o 

c>i  Lo 

-J  Ln     ^o  -■ 

2p   <»  p 

IT,  r- 

o  Kn    mlso 

oo  r- 

en  n 

g|^_           O   CM 

s   •    -T    • 

(n     ■ 

OO       • 

r-.     .      1^1    . 

!^l    ' 

>o|  • 

(n-2"' 

o 

1-     1- 

lo 

|o     ao|o 

|o 

""lo    '^lo 

I-- 

1-        1- 

I-- 

^Ici     n-H* 

1 

m 

,-. 

1   «  'p, 

ri 

^^§1^ 

lav 

If^         i^ 

o 

Im 

loo          I-* 

Icn 

I-.        I-. 

(f^ 

(so 

IcM              lo 

^ 

So   O 

sh. 

Sb  sp 

^ 

°u 

gp   2|;^ 

§h 

ah.  sh 

sH 

d-^. 

gh    gh 

c 

<s|  £ 

2 

f^i--i 

'7 

^\<^ 

<^U    ->l-o 

cn|<i 

cnlso 

cnim       cnlm 

«J 

■       « 

^^=11 

|o 

lo        lo 

^ 

|o 

lo        |o 

|o 

lo       lo 

1"^ 

Icn 

lo          lo 

o  «     <" 

o 

O               tM 

o          o 

o 

o       lo 

o  so 

o            o 

^■S  o 

1 

o      - 

O        •         ^0        . 

>• 

o    ■     o    • 

o    •    of  . 

cm|  • 

oj   •       o    • 

|o       lo 

|o 

jo        |o 

lo       to 

|o 

lo          lo 

« 

\<n 

M      I-J- 

< 

Ir-           los 

1^        |>o 

|<M 

Im 

ISO          im 

S 

o^" 

-hIo 

coo     ^  o 

mo 

r-  O      ui  O 

^  o     <r|o 

MO 

OS  o 

-*  o       -<1  o 

H 

Jlo    -lo 

-■lo 

^lo   46 

_i 

<m|o 

~|c;  ^lo 

o  o 

o'o 

-Id 

cmIo       cmIcd 

E„ 

^ 

^n  t° 

1 

<t             O 

o 

a, 

IvO 

IcM           Icn 

«-i|o     <r  o 

o  ov    o  oo 

n-   O, 

<tltn       CM  CO 

rsi     -     P^     • 

o     . 

^    .    rt    . 

<7*      ■ 

r-t\     • 

,J    OS       ^   Oi 

^IlO 

en 

3 

^-J  -  ^ 

"■ 

a> 

" 

lo^         lo 

lo        loo 

jo 

Ir^          ICTs 

IsO 

IC-I             los 

.^ 

1- 

l<N                 [OS 

c  1  o. 

^  CO        C7^  rn 

m  S 

r^kr 

^  O      r-Lo 

m   (M 

<j  vo     <^\in 

olcn       CM  o 

g 

•n]     •       <N       • 

<r^\    • 

-'    • 

^       ■ 

<t\   •     <n\   • 

vj       .           ^       . 

< 

^IcM          |r^ 

t-H 

1- 

n^         1-J 

I-" 

|(n        1^ 

l-» 

jcn            |m 

2 

|_ 

1                  1 

, 

lo       lo 

los 

lo 

los 

!-« 

i"* 

Im           1<T 

CTxS 

<r  ?i     oo 

sH  12 

osU 

OS  OS         -.  o 

(->       . 

•J    •    <    • 

ol  • 

<fl     • 

en  1;        so  Ij 

1^ 

|c^         |cj 

to 

-•Im 

IcM 

o 

1"          1- 

' 

m          tn 

cn 

so          in 

<M 

<r          OS 

en 

(1               CM 

so 

-* 

en            "1 

^ 

00               CO 

« 

r:          ffi 

00 

r^            r^ 

"^ 

«;     0^ 

* 

oo 

<»■      a; 

o    ^         ^  ^  O 

_< 

CM 

O             00 

o 

O          o 

^ 

o         o 

o 

o 

oo                so 

o          ^ 

o 

'C            -J- 

-D 

o 

*o          m 

00             O 

S  So  le  ^ 

*o          «o 

■-' 

■^ 

~' 

o.ii. 

E« 

•4 

-» 

•  c 

K- 

^ 

<r          u-> 

in 

U-. 

in 

m 

m 

m             m 

• 

.O             >£> 

•J 

o 

CO 

Q      1 

°  S 

ri              » 

^             «> 

rl            00 

•i 

ri           sA 

'" 

,1                     VO 

•o 

^ 

■*             "^ 

^ 

fll 

~t 

n 

S 

3 

^ 

" 

i 

Jm 

o- 

X        3 

>              3 

00                00 

•     •     ^ 

I 

' 

' 

S 

' 

J, 

u 

3 

2 

U                (U 

^     1     • 

^ 

-^ 

u? 

•^ 

w 

« 

w 

CO 

CO 

w           to 

"     =     O 

" 

OS 

OS 

CM 

CM 

<M 

CM 

en 

en 

<n            en 

5 

Ji 

•o 

5 

i^ 

» 

>* 

U     b 

4) 

£ 

•-  s 

o  o 

J=  -^ 

5^ 

-1     M 

> 

m   eo 

a  ^ 

3    <a 

it  ^.s 

° 

i  "^ 

H 

2  u 

0    3 

3  i 

■  n 

u  n 

oj   U 

u  1 

X   o 

a  0 

■^  -iJ     "  § 

T) 

3   TJ 

.  -o 

= 

"* 

"* 

H 

" 

x 

cJ 

dd 

< 

-1               3 

-223- 


I       Q 

UJ    ^ 


xt 

g 

? 

^ 

? 

? 

^ 

g     g     g 

? 

? 

g 

S      g 

s     g 

<I 

^ 

•  iE 

CT. 

». 

./. 

,0 

0 

o< 

—           -1           0 

,0 

ex 

N 

r-           <r 

<7.                  CX 

SS 

zS 

- 

" 

- 

- 

-■ 

"" 

~ 

■^ 

o« 

0  E 

<^ 

^ 

<» 

n 

0 

^ 

-              CM               ./^ 

.0 

^ 

^ 

^      f^ 

cx 

0  a. 

■* 

■" 

'J 

«N 

0 

" 

^ 

0 

.   " 

.    " 

—  — ^—    Q. 

(S"°  S  2  9 

1 

S 

i 

3 

s 

s 

SIS 

§ 

s 

s 

-J          -J 

0           -* 

1 

1 

0 

^ 

0 

c 

s 

o 

o- 

0 

r~ 

^ 

^^ 

rl 

^ 

<r            CO            0* 

rg 

^ 

<^ 

-J         <t 

OV 

g          oE 

-^ 

-^ 

- 

0 

° 

0 

000 

0 

0 

0 

0         0 

-*                          ~< 

1^    kfr 

E  s    i:"~' 

S        ,  •'^ 

IrM 

lo> 

.„ 

M 

|<n 

j-.         |<r 

1 1    ^^i 

t 

-1: 

10 

4j 

|o 

sh   -^h   2h 

id 

-id 

4d 

"Id  t 

olo      ooio 

« 

t 

il! 

.l^ 

H: 

§15 

a  =1:  ^i 

|o 

2I2 

td 

.15  5P 

i^  4^ 

JS 

,.|s 

■  olS 

o|^ 

s|2 

.tl2 

10 

olS 

J^     olS 

JS     JS 

S 

■u 

-|j 

-u 

■"U 

Ho  Ho  Ho 

"■|_; 

•H- 

-lj 

id  ■'Id 

onstituer 

Bicar- 
bonate 
(HCO3) 

§ 

=15 

II2 

^1 

ii 

J8 

00 

■3-1  r- 

Js;    o|2    Jcg 

sU  sU-  sU- 

S|5 

sll 

«« 

il!  sl^ 

Carbon- 
ate 
{CO5) 

i 

-P 

=^11 

°ll 

=11 

0    • 

|o 

sis  HI  4 

°ll 

|8 

0    • 

|8 

0      ■ 

lo        10 

0         0 

0    ■    0    • 

|o        lo 

J§     2|^ 

^o         |o 

2          gE- 

E„ 
3  0 

< 

.IS 

•11 

olS 

(-ilo 

4S 

(n|o 

HS    =:|S    ^s 

c^lo         -lo         -lo 

J2     JS     ^12 

sis 

%o  0 

r-  0 

•11  -11 

m  0       >o  0 
ci  0       m|o 

5~' 

Se-s 
"22 

> 

^|5 

10 

-^ 

4-. 

d^ 

^U  -"U  ^U 
3p.  sl^  4-. 

'••U 

>o|^ 

slR 

f.   f . 

2|=i     f 

l"~ 

u 

'" 

E 

|<j 

JS 

|a> 

]■' 

,<„ 

los 

|o          1^          j-a- 

* 

■r,\^ 

l<t 

cols    <r|S 

|<x          10 

a  u 

H^* 

4; 

4^ 

"U 

-u 

-u 

H.^  ■"U  ■"U 

-u 

H,-; 

sU  -'U- 

<-> 

X 

^ 

tM 

„ 

.N 

^ 

0 

^     .0     - 

0 

0 

ex 

CM 

CO 

00 

OO 

OO 

CO 

CO 

OO 

0             00             CO 

CO 

OO 

r~ 

CO             CO 

r^              CO 

g 

0 

0 

Q 

^ 

0 

,0             ./I             cs 

„ 

g 

g 

,0            0 

0 

sis  EE  ~ 

0 

2 

2 

2 

.0 

2 

'-'-■" 

* 

•* 

~° 

S         2 

gS- 

<n 

CM 

^5 

^o 

-0 

■0 

.a 

^ 

^ 

^ 

,n 

^ 

^      ^      ^ 

^ 

^ 

,^ 

0  e 

^ 

~ 

S 

S 

s 

2 

2         2         2 

:: 

:: 

J 

1         7: 

* 

-0 

-0 

-° 

-0 

■» 

.0 

-0            ^            >o 

,0 

" 

■^ 

J, 

.0 

-D      * 

®    0  £ 

s 

R 

3 

.  .  . 

< 

3 

< 

•  2  ^ 

u 

w 

w 

<i 

M 

W                M                W 

ci 

li 

d 

.:. 

J,         J, 

°     3     * 

c 

C 

c 

c 

s 

Jj 

w            to            w 

« 

« 

M 

3) 

M                to 

=  0 

(-1 

tn 

<-l 

(n 

!-l 

'^ 

<-i            (-1            tn 

" 

" 

'■' 

" 

1 

c  -^ 

g 

1 

TJ 

g 

atf    I           k< 

c 

3             ^ 

u         0. 

c 

0 

Ja 

5  S, 

"S 

H 

:3  3. 

to  -^ 

11    11    f.| 

"l 

55 

£  .^ 

He! 

If        11 

-• 

^ 

.  -^ 

s-- 

31 

u 

^ 

°= 

= 

-) 

-221+- 


< 

1    1     i    i     !    i     1    1     S 

I  s 

u  E 
2  a 

5  E 
—  a 

0  a. 

eoo»f-i             €-»<»             <y.OH             0 

S     s      s     5      S     3      s     s      s 

ilsi 

22       sa       3:j        SS       S 

Total 
dis- 
solved 
solids 
in  ppm 

SS       S§       3S       5S       3 

^^                  flrt                   ^-»                   -a^^t                  9^ 

« 
5 

6                  2                  d 
i                  3                  1 

IS 

1      1" 

00                      00                      —^                      00                     lA 

r  1     ^-S 

H2  ^|2  H2  ^|2  ^|2  42  ^2  H^    -1 

p 

equivo 

Chlo- 
ride 
(CI) 

5|?  3|^  .15  .|n  .|^  ^^  .p  s|!  sl! 

Is     in 

Sul- 
fate 
(SO,) 

2 

4^  42  42  42  4!  45  45  45  §|2 

onstituer 

Bicar- 
bonote 
(HCO5) 

i 

i2  a  i2  €  il2  4^  4?  4^  42 

0     -efo 

41 41  41 42  41 41  41 41  42 

1"- 

3 

\<t        |u-i          Itn        1-^           |u-i        Ivo          Itn        lin           Ico 
r^  o     -■  o       -<  o     f-lo       olo    mjo       eojo    olo       oo 

-■io    t^\ci       -<|o    -"|o      did    f«*io       -<|o    cm|o      tn|d 

E_ 

1 

=1=  *  *  =1?  *  *  ^1=  «  =: 

2" 

~i 

*  =i=  a  4i  =E  =1:  =1- «  ^; 

1- 

i^  ii  45  4!  3|^  ^^  4^  4s  4! 

a 

2    2     5    2     2    2     2    2     2 

0  i     .      c 

*-  "  •  2  S* 

S    S     3    3     1    3     1    1     1 

it 

3           s      s           s 

■0 

0    E 

°  s 

<t5            ^S            <jS            <r^o            vo 

■      2       Is       I      »        •      ;i       2 

^          J,             rli             ^^             rij.             J. 

-  ?  5 

•  S  E 

ill 

^                  =                  2^2 

0 

1                             £-1 

-225- 


c  "^ 

i    1 

§       g       g      g       i      i 

i 

!    I     1    i 

i  i  i 

|<3 

o 

^ 

s  ^ 

s 

00 

i 

ill! 

^ 

o 

s 

Total 
dis- 
solved 
solids 
in  ppm 

1 
5 

1? 

C  ^ 

2 

^ 

o 

E    t        \L^'^ 

|o 

^            O  •" 

.l^  .l^ 

^2   =|2   Hi  €•  HS  t. 

f. 

Hi «  « =1: 

-11  -11  ^1 

c        45°' 

onstituen 

Bicor- 
bonotB 
(HCO,) 

a 

d^ 

d: 

Carbon- 

ote 
(CO,) 

1 

=11 

•Is 

-J: 

< 

■< 
o 

1 

^2 

i 

,g 

« 

* 

ii 

=IS 

€• 

1- 

HS 

H2 

»|5 

a 

2 

a> 

00 

Specific 
conduct- 

(mlcro- 

0t25°C) 

S    s 

u-i                ^                ao             c-l                O*             u-i 
xO              CM               ^            r^              <-^            -■ 
nJ               ■*              -J            -J              -3            OD 

s 

S      5        S      5 

c^            \0               o 

■*         ■^           ^ 

fs 

3                        3 

s 

1    1 

CM               <T 

,£,                  vo                  vO               ^O                  vO               « 

2     s     3!    5!     2    S 

n 

J,      J,        i      J, 

3      2        3 

O             1                o 

-1^ 

•  • 
^  1 1 

i 

S        3        5                3 

^     ^     ^          1 

i 

i           2 

s        i 

■o 

1  * 

O 

1 

11  i  1 

si  ^i  II      ■^i 

41  Tj             .  T3          u 

a.   « 

If        1 

<■           s 

-226- 


UJ     C9 

CD   O 

<    <" 


• 

S      S 

s     i 

g    g 

s    s 

||gSSg|gg 

< 

„ 

0  E 

^ 

_ 

_ 

./I            <N                                                                   0            .n 

JO 

z  a 

- 

en 

<o 

5" 

B  E 

a 

m 

.n 

f^            00                                                                   <r            eo 

X  0 

0  a 

^ 

*^ 

^ 

fM                  N                                                                                                         1^ 

,  Tin  E 

I^sIe 

5 

S                                            2        g 

1 

5 

Mi2 

0 



-i             m             >rt                                                          csi             0 

g       o2 

0 

° 

0 

0             0             -«                                                          00 

1  ^      §5- 

.|^  .|2 

t: 

i2                          t  42 

1     i.- 

„|S  JS 

c.|S  „|S 

J5  ^IS 

iU^ 

^2  ^li  t  t  t  ^a  1^  S^  ^2 

|o       |o 

-U-  -U- 

-L-  -u 

:  ^^- 

-_ 

=11 

H: 

i2                  si:-  2II 

•  ^•'^ 

§ 

J2 

o|:X 

JS 

«|S        r>|rt                                                                            oolo         r-l* 

c          "1^  X 

— § 

IS 

IS 

JJ!       IS                                           li       |§ 

i       j.E_ 

Ho 

Ho 

f. 

-|d    Ho                             °|c;    °|o 

fjid                                                         -Did       Ho 

■52 

i 

« 

a 

tnl^ 

S 

1" 

;5 

« 

€ 

^1^  H^                           H|2    -11 

1- 

3|2 

* 

« 

^^   ^13                           bI!   i2 

" 

-0 

10 

•0 

r~             .0                                                                          <M             0 

c^ 

» 

CO 

« 

00                CO                                                                                            «                00 

-i        i«F 

0     0 

S   Si  £E  ~ 

-*      -J 

S      3 

<t          tn 

S     § 

IS- 

i2  E 

.0 

<o 

T> 

^ 

-J          ^ 

*n 

•         -Q_ 

i*           0 

^                 vO 

s  i 

?!      S 

<J           ^ 

s     s 

:i     a 

"      ■=" 

00         as 

<;     i. 

4,      i 

<!>J,»c)>«oi«>.-<.- 

■n    • 

a 

z 

- 

- 

3-S^S5^ 

»  !  1 

u 

li 

2 

u 

^^.i^ji^^                ^ 

S   E   • 

CO   3  £ 

c  0 

s 

S 

I 

s 

SS3S323           a 

S  5 
» 

0 

li 

2-1 

1 

Is 

eI 

L 

1            1 

§        §        g     2g     .^        §        :; 

^    ss    5-s    "^    1^    5^      a 

ceo         MOO        ^00         M«e        -T^U          3M              u 

St     '^t:     Is     JK     :gi     Is     :5s 

•  -o 

s 

1 

^        a        d        S        6^     X        S^ 

■227- 


I        Q 

UJ    ^ 


-o 

• 

^>, 

g 

€      i 

i 

1 

i 

g 

g 

i 

g 

g 

i 

i 

1 

s     s 

a         a 

a 

a                Q 

4 

o  E 

„ 

ON 

Q 

iTt 

CM 

^ 

oo 

•  ^ 

Z   Q. 

^ 

CJ 

*.*J 

o  e 

•^ 

-* 

_, 

>£) 

^ 

r^ 

-^  a 

o 

° 

o  o. 

(n 

<n 

" 

<-> 

^t-oE 

en 

00 

00 

r^ 

o 

m 

ffSS? 

" 

"^ 

oo 

"* 

^ 

CM 

_  ,  -o"  E 

—  —  >—  a 

S 

s 

***  - 

« 

2 

— 

" 

O 

o 

o'^ 

yo 

wi2 

CM 

Oi 

CM 

CM 

o 

^ 

o 

_. 

o 

O                  CM 

c 

1^ 

° 

° 

'=' 

O 

o 

° 

o 

o 

° 

o            o 

= 

E 

o®  — 

E 

1 

u:*-"" 

■^ 

w 

-    DO 

Js 

^1^     ol5 

^\  . 

tn     •     m     . 

"t 

• 

*"  — 

lo 

lo       |o 

d 

5 

l^o 

\0^          Ir- 

H 

Icn 

l<» 

las 

l» 

liO 

ICM 

loo 

1^ 

1^     J*^ 

CT 

<m|-i 

ooli^ 

^U. 

(^  Lj 

oli^ 

-<   lO 

oW 

oofcn 

mj-j 

H-t 

(nlov 

i^jn       oho 

Z  Yo 

-•1  • 

"*  r"    ^r 

n|    • 

-*!  * 

ml  • 

CM      • 

<n    • 

<t\  ' 

_.    . 

^1  . 

dl   . 

^      ■         sO|    • 

o  «-  — 

-.|n 

^o|o^       mloj 

^|~3- 

-•Ic-i 

lo 

lo 

|o 

1-^ 

|o 

lo 

lo 

I-*          I-- 

1  »" 

li^ 

1<J^ 

lA  C» 

" 

(n°i2 

sU- 

sL 

9 

s 

L  *  "^ 

g 

1^ 

■^ 

Icn 

7 

(CM 

l<» 

1^ 

o  o  O 

CO  r- 

-jIo 

o|<j 

Ov|(-l 

^ 

Pj]^ 

sL; 

2|(^ 

sU 

^1.^ 

sU 

iDji  5 

3 

o 

e 

o       "^ 

l"^ 

|o 

1° 

<rl<j 

o 

° 

-.[  - 

o     - 

|o 

jo 

O       ~' 

g 

i 

a 

i2 

t 

X 

E_ 

|o 

|o 

[CO 

K 

(^          lo 

f^lo 

<r  r- 

o  -< 

•JO 

(^U* 

r-lo         CMlr-. 

5 

OxI     . 

u-»     ■ 

o 

U-,      . 

CM       • 

<3-l    ■         «0      • 

T)2 

U 

-k 

tM    O 

^^^ 

3 

lo 

|(M 

lo 

1- 

|c^              |tM 

o 

1^ 

If^ 

1^ 

lo 

K 

c  E  o> 
o  -5 

^r^ 

sh 

[^H 

^  p. 

?M  n 

:^h 

S  "" 

l<r 

l<r 

|o 

1^ 

l^ 

Im 

|i 

a 

H^ 

f- 

.l^ 

so    ON 

i' 

ex 

« 

00 

"^ 

■^ 

"^ 

o    i          ^^C 

o 

—            o 

oo 

o 

lli EE~ 

^O               ■J' 

2 

2 

a. 

■^ 

-J 

■^ 

^ 

^ 

-* 

U-. 

■^         2 

to     W        —          O 

Q.L. 

E« 

' 

-o 

sT               ^ 

^ 

in 

m 

o    E 

-J 

2        ^ 

55 

S 

o 

oo 

CO 

oo 

CO 

<xi 

00 

CO 

00 

CD                  OO 

°    S 

i 

i            ri. 

c^ 

i 

^ 

i 

J. 

J, 

J. 

i 

i 

J> 

o 

sO                  v£> 

--I 

^ 

_ 

_ 

c^ 

-1 

CM 

3         g 

;  M 

b: 

CO 

OO 

<J                  -J 

•  t  ^ 

J. 

cd 

[d 

w 

^ 

u 

M 

u 

Cd 

Ed 

Cd 

td 

Cd               td 

'T 

^              -* 

£  1  • 

^^ 

w 

Ol 

w 

c 

w 

«■ 

03 

tn 

w 

to 

W                   lO 

o 

o 

o 

o 

o 

o 

~' 

" 

" 

c 

o 

U    U 

-^    3 

9  -a 

« 

o 

>.  c 

>> 

J. 

c  c 

'^ 

S  "^ 

"^ 

•• 

•^ 

"  "*^              c 

-  s 

■Ji 

^ 

u  ^                O 

■o 

c    u 

3  a 

2     00 

u  « 

«    *J            *J     00 

O.^ 

^  u 

an       c  -^ 

u   <a 

C    E 

«     V 

o   o 

>j   k' 

°l 

z  e 

s:  e 

3  e 

3  -S 

^^ 

O 

•  -o 

-J 

o 

fa 

*" 

a- 

n 

w 

w 

3 

«             n 

-228- 


% 

1 

Q 

UJ 

Z. 
-> 

o 

q: 

UJ 

o 

-1 

li. 

m 

o 

< 

V) 

1 

< 

1 

i 

1 

i 

1 

!    S    1    S    !    1    i 

g     s    s    s 

a           a         o         o 

X  o 

^1 

s 

2 

«« 

-» 

rt 

s               s    s 

°     s 

o  E 

o  '^ 

?^ 

s 

o 
o 

S 

-» 

S          n         2          o!         ^         n         ^ 

s      s     s     1 

< 

s 

oo 

s 

S 

S                                              S 

n            5 

S3      ^      °      o      S!      S      S 

5    s    s 

• 

ScT 

c 

1   F 

5 

O 

2 

o 

J 

-. 

d                              5 

o            o 

f  S        -5 

|o^         Ir-         1{M         JO         |<n         Itn         K 
vOlO     -^  O     04  o     olo     -<  o     ojo     <1  o 

i2  i2  dll 

mio    <t1o    -"Io    o|o    cmIo    cnIo    es|d 

1  ill 

2|g 

f- 

-11 

rM|oo 

a    • 

sB 

€        ^l2    H^ 

O      •          r^j    * 

!   "^ 

1 

=1^  sg  a  i^  a  sl5  sl^ 

1^        |»o        \<r 

^    O       *0   *0       O   u-1 

c          ^5  5 

o 
o 

^i^ 

« 

-*|oo 

SJ 

^: 

sl^  sl^  g|^  d°  §H  d°  d°. 

5|r-^     l^|o^     5Ioo     K|oo     »n|o^     -^joo     ^|co 

OV  2         '->l'"      ^I'O      •"II'O 

J  ifo" 

< 

-1' 

IS 

o     • 

Hi 

J" 

lo         |fn         |o         |r-         lo         lo         In 

2r.  sh  ^h  d"^  oh  oh  2h 

o|°     si?   2|S   d^ 

"lo 

io  io  n^    lo  °lo  °io  io 

"Id       '^lo        |o    ''lo 

JS                           JS 

t 

E_ 

€• 

=1= 

t. 

=B 

s|5 

§1:  sis  Si^  2p  Si^  f^  3|S 

»ll   sis  -1^  i2 

?  E™ 
5" 

^12 

H: 

f. 

00   O 

-H    O 

^|2  H:  -1:  -1^  -|2  ^5  s^: 

ai  i^  i2  ^% 

1- 

i^ 

* 

l\ 

§15 

o|5 

sl^  si-,  sl^  d^  d-.  sl^  d^ 

lOv              lo           1^           IO 
lolr^       00  ov     ^  in     olu-1 

"U 

in    *U     in     Mn     '^In     in    in 

U     1-    u    u 

i 

n 

■": 

2 

o 

r~ 

iO             r-             f-             ^             O             O.             ^ 

O              -O            1^           .o 

CD 

■~ 

CO              »              CO               CO              OO               ^              « 

CO                to             00             00 

Specific 
conduct- 

(mlcro- 

mhos 

otZ5°C) 

» 

s 

S 

s 

o 

o 

O 

o          o          o          o          o          o          o 
^            vo           n            <N            O^            r-            m 
n          -3-          -^          lA          <r          <r          -^ 

o           o         o         o 

«    C 

^          u-i         CM          o         <T          <yi          o 

vO               vO              *D               ^O              ^               vO               r^ 

O             u-1             00 
■X)             u-i             u-1 

o    E 

00 

oo 

>o 

-o 

i 

J> 

(y,                     ^                    (-^                    _^                    (S,                     ^                    CM 

n          nJ         m         vo          r*         CO          a» 

vo            n          ^          A 

—  ?  -o 

J     §     I 
•     •     '^ 

s  1 1 

c  3 

! 

2 

£ 

1 

^ 

2 

b 

<          o 

c    ^ 

c 

o| 

Is 

i 

|| 

X  ii 

1 

N     « 

a  u 

3 

25 

r 

5 

2 

H  is 

-229- 


I       Q 

UJ    § 


• 

iiii      Siiiiii      liiiiii      1 

•  "    "I 

Hart 
asC 

Total 
ppm 

3       5      1      1        1      i      S      S      1      S      1        1      S      £      S      S     3      S        5 

iiii 

S                       S                              S                       S                              S                      S 

Totol 
dis- 
solved 
solids 
in  ppm 

S    g    s    s    i    i    i    i    1    i    i    i    i    §    1    1  1    §    ^^ 

1 

o 

So' 

s 

5        1" 

■^               °                   °               °                   2              2 

1 1    ^-i 

•Is  t  i2  t  -n  ^2  -\2  d=  H2  -11  H2  t  t  t  t  tt  t  i2 

a  > 

^  Ifi 

Hs    H5  ^^        a   a  H^        ^^  ^5  a 

Is     In 

Sul- 
fate 
(SO,) 

§ 

d^  do  d§  d§     i^.  S|-  d^  3|~  dS  3|3  d3     sl^  S|3  dS.  i2  iH'.  sl:-     S|^ 

1        §1? 

g 

5I2  §1^  sis  5|5  0  i2  i2  i2  i2  i2  i2  s|s  ^l  r^  r,  ^m  i§  ii 

_        S5  i-T 

3 

^\2  oil  ^1  HI  ^2  ^2  Hs  ^2  =^1  °ll  HI  4  4  -\l  i2  o|2°ll  42  H: 

2           »|_ 

g 

2I2         :^1            t         t            i2        t 

E„ 

>• 

sis  a  sp  ^2  ^1  si  i2  i  ^?  s?  ^?  i'  i^  i"  i'  i"^\"  i"  ^1' 

?E-S 

H2  t  ^l2  H2   S|2  3|^  HS  31  il  i2  a   3i  ^1  4  4  3|2§l2  3|2   ^2 

1- 

^15  ^^  ^1^  ^2  -\2  ^!^  ^^  ^5  ^^  HS  =1^  ^3  ^^  H^  ^5  ^5^^  N^  € 

^ 

2    2    2    2     2    2    2    2    2    ;•    2     2    2    2    2    2  2    2     2 

Specific 
conduct* 

(micro- 
mhos 
ot25*C) 

§  §   i   i    liiiiii    B   §   i   i   §  §   i    § 

i?-E 

SSS3SS3SS           3;ssj;32;;sg 

• 

to     3   £ 

c    O 

PI                 1                 1 

C 

•  s 

C 

o 

1 

it                   si                                   Si                                  3s 

-230- 


• 

i                 i                 i                 i                 i                 i                     i                 i                 g                 i                 i                 i                 i 

i  i  i  i  i  i 

,  „      u  E 

OS                       S                      H      2 

o                        o 

S"       p  E 

5      S      3      i      3      i        1      S      I      3      f      3      3 

illl 

o                                    ^ 

;a               S 

TolQI 
dis- 
solved 
solids 
inppm 

SSSSS3     SIsSsSI 

• 
5 

1      1" 

S                2                    d 

^             o                             n             o             o 

■11  i2  t  Z\2  t  =12    -11  -15  :\2  i2  t  t  -11 

3              o  •'- 

a     sl^  H^            ^P     ^IS 

d^    dS.    J^    sj^    d°    f. 

-U              |o          nloO         Mi<J.         -U          -It^ 

-  ^li' 

^ 

sl!  €•  5p  s|:.  s|2  i".  f,  3|:- 1|5  ^1:  €•  sP  §1^ 

^ll   sl^ 

f  mi^ 

o 

d  i2  s^  s|:-  sf-  s!  €•  t^  t^  si:-  sll  ig-  sl^ 

i^      i2 

•  l°§ 

i 

.11 .11 .11  oil  oil  oil  oil  .|i  ^2  =11  4  4  i2 

i^      =^1 

H 

t                      t                            f6 

■6  2 

a 
1 

i^  t  a  a  t  a  i2  3l!  a  al:  §1:  ^  ^ 

«l^      r. 

?  E  ~ 
5  "~ 

n4n^^^^n^^^^ttt 

t      <s 

1- 

4:  ^|5  ^1^  ^1:  s|$  o|^  ^^  =^IS  ^IS  ^1^  i^  ^^2  ^\i 

Hd      =i^- 

1 

5  :■  2  2  "  2    2  2  :•  2  2  "  :• 

!2           2 

Specific 
conducl- 

(mlcro- 

mhos 

ot  25°  C) 

i  i  i  i  i  §    i  i  i  i  i  i  3 

o           o           o           o           o           o 

<f                ^                ^                1^                00                -J 

(n           <f           lA           M           lA           ^ 

*    - 

SSSSS3        SiSKSSSS 

• 

O    o 

1      t      1      1      1      I 
i     i     i     i     J,     i 

-?2 
If 

^  1 1 

S-j                           1 

S       2        S       2        2       2 

s     i     s     1     s     s 

•      3 

c3                                                                                              <9    w 
OS                                                                                                    ") 

1     1    I 
-'  g^  1-  S'  1  J 

ii   |s   £S   23    |a   |a 
l|   11   u:|   h|   Ik   I| 
»:'    «'    oj'    j-°    >•"    >•" 

■231- 


1 

o 

liJ 

z. 
o 

o 

fr 

UJ 

o 

-J 

u. 

CD 

o 

< 

CO 

• 
< 

1           1         1           1         1 

1    i 

i    ! 

Q               =1 

1 1 

X  o 

o  E 

r^            »0 

^ 

o  E 

O            O 

^ 

sis  5 

':^       !^ 

s; 

_  ,  -o"  E 

i 

S 

So" 
w!2 

i     |s 

2    2 

2 

E  ;     i  — 

r|     sfi 

ll^ 

p 

Chlo- 
ride 
(CI) 

^1!  Si  a  a  §1^ 

a§l2 

§1^  5|!  i2  i^  H! 

i£ 

sis   a 

HH3 

'     «      'X 

sN^ 

^!- 

onstituen 

Bicar- 
bonote 
(HCOj) 

8 

^N^ 

^li 

1        P§ 

S 

f.      t° 

o     - 

5       Si" 

1 
■3 

•M2 

•11 

3   O 

5 

^1^  a  ^2 

s|5      a 

g'-s 

2* 

i^  i^ 

^1^^^^ 

1  _ 

i^  i^ 

HS 

I 
a. 

■3-            r- 

3J 

Specific 
conduct- 

(micro- 
mhos 

«>            o          o            o          o 

2       S 

1      i     S      3     s 

u-i             O 

O             O 

3    S 

% 

to         *o 
«         to 

S 

s      -           s 

;; 

S 

-^ 

^! 

jg        S       3        3       2 

vO               \0 

S        S      3        S      S 

3      3 

^          *n 

-T               «-l 

-  1  • 

1      ^           i 

i 

S3                2 

2     i           1 

a 

i 

< 

c 

•  s 

o 

1   ll          1 

•-I  eo  5 

i  1    ^_  1         =1 

II 

1 

-232- 


I        Q 

UJ    ^ 


p 

iiiiiiiiiiiiiiiii 

1" 

r  S 

n 

S      S        -        S                 3 

s     5      ;=      g            3 

m  1 

s    s     s     s 

Total 
dis- 
solved 

inppm 

1       I        S        2                  S 

5 

M 

1  1" 

dodo                        d                                                o         o 

6  ;i    iZ-" 

HI  -1^  is  H2      Hi 

p 

equivo 

Chlo- 
ride 
(CI) 

H^  H^  H^  H^  €  H:  H2  a  a  §ls  H^  H?  H2  H3  H^  i:  s 

§ 

0 

I        ^^- 

1 

a  Hs  -1^  -11      :ll 

onstituen 

Bicor- 
bonote 
(HCO,) 

0 
0 

i2 1^  H!  H?      H2 

Corbon- 

ote 
(CO,) 

^ 

^2  -\2  S  HI       HI 

5          »E_ 

< 

•11 1  t  ii      ii 

J 

5 

H5  i2  Hn  H:  HS      i2 

Se-5, 
2" 

H^  Hn  -Is  ^2      H! 

1- 

H:  -\:  i2  H!      H^ 

I 
a 

2222        " 

Specific 
conduct- 

(mlcro- 

0t25°  C) 

S    S      2    5     S    3      3      5     1     s     5    ^     5     g    s      1    1 

|5S 

S                S                SSSS                 £R                         -                3 

^! 

UUlUlllUlUU 

—  ?  ^ 

>  °  1 

l  I  !  iiin  |i  i 

5  I 

» 

o 

1  1    ii      i 

l§       sg       -§       it  "oZ        K     s         Z  §§       ^i 

H     H     p     If  ||  If  I]  If     II  11     ;| 
1"     d"     «•'  d'  I'  1^  ^•''     «j-^  n'^ 

-233- 


UJ   i 

o 
UJ    o 

-I    u. 
OD    o 

^*      UJ 


• 

i     i 

1  i 

ec           a. 

g     1 

8    i 

1        1        1       1 

i  i  1  il  i 

S8    ^^ 

g      s    s 

Hdrd 
as  C 

Total 
ppm 

^lii 

s      s    s 

Total 
dis- 
solved 
solids 
inppm 

o            tn         ^ 

1 

9        1" 

o 
o 

o*           o           o        o 

o                                                       o 

-  1     ^  -S 

■B  :!  !l 

po 
equivo 

Chlo- 
ride 
(CI) 

.E^E 

^B  ^15 

=1?  €• 

<•  =B 

°H   sis    sB  iB 

§^-  Hn  Hs    sl:-  si: 

!   ^^^' 

s 

lis  t  ii 

?j|-j  c\ui 

1      i:"" 

1        m|M 

§ 

5p.     f  .  d". 

1    l-'s 

S          JE- 

=11  =!!•  °i 

:g  -i  -Is 

E„ 

< 

3 

il:-  H5  ^1^- 

Jes 
s" 

^g  f •  ^l5 

l_ 

CM  O           olS       -» U> 

5 

00              oo           O) 

Specific 
conduct- 

(micro- 

mhos 

0125°  C) 

s    S 

S     s 

1  • 

O             -J 

IC        S        g       3 

xO                  ^                  (T-              O^ 

S        S        1      §     2      1 

1°^ 

s 

r- 

o 

2 

^           o         o 

2        £        S            S      £ 

1 
*   o. 

1               CO 

3      £ 

^             u-i 

r^              <j               r--            00 

3        £        S      S     3      S 

•  §  E 

ill 

C    o 

3 

•* 

-* 

lis 

^        2        ^ 

s      1      1         S 

■o 

1 1 

1 

1 

• 

•1 

•o    u 

3     C 

s" 

o              • 

?l    si    II 
la   l|   sa 

■i      -i      < 

*°     -0     |5         _5 

*i  li  ^i'   15 

h' ^   si   !>.■  ^       ° ^ 

i:          <          a                < 

-23»^ 


-  :Mi 


i^  sK  sl^  H5  ^|5    ^2  -B    sis  ^B  i2      i^   sl^  sl^ 

slTi      ^i  Big      WWW 

W^,      ^i  ¥^I1      "Is   4  4 


^l5=g 


:s  i 


3a  g 


■235- 


UJ   i 

o 

a: 

UJ   o 

-I  u. 
CD  O 
<   •" 


1 

4 

.  "     6  6 
So      iS 

u-.Qoc>*f>jas                                                                                  SS*^ 

°"        o  E 

S    S        1    §    s                          i    s    s 

Ic-oE 

2S;;SS                                         sss 

Total 

BOlvad 
•olidt 
in  ppm 

s     S         1     S    s                               i     s     1 

• 
• 

o 

<  0.  N  w 

Suit 

So~ 
S2 

g     |s 

000                 0000003                 =0          =          -- 

S           1  5'^ 

t   i2       t   S|5  ^5   i                        HS   -n  t 

P 

equlvo 

Chlo- 
rid« 
(CI) 

ii  ^2  t     ^n  ii  42  -\2  -\2  H!    ^R  a  sl^  ^5  a  il: 

'  Sc? 

i 

Sl^   S|2  H^       a  ^2  =1^   ^^  3|5            £   il   ii  i2   il  a 

1    ifs 

0 

a  i^     a  a  ii                   ii  a  sl= 

=11  ^2      -I2  =1!  ^l5                      =^5  4  =11 

^          SE- 
0.* 

-3 

< 

.nlo       c-ilo                 ~r|o       As    <t\o                                                                      Jp       rHJo       -  0 
cJIo       tolo                <n|o       t^'lo'    >-;|d                                                                     -slo       filo       old 

E_ 
52 

s 

H5  H^     ^In  a  §l3                    a  ^P  € 

S|-S 

5 

=1:  H:      -1:  ^;  «                       5|i  tg  ^; 

1° 

«  «•      *  =IJ  *                       3|3  «  * 

a. 

"'-"'^°"                                222 

i     s     ^        s    §    i    §    i     1    1  i    i     ?    i     S     1 

S                                 3333S             333                 SS 

■0 

•   a. 

Si 

III  1 1  n  H  III  n  11 

=  ?^ 

•  •  ^ 
S  E  1 

E    s    1       si       i       5      s    i    i    1    i    i 

i  i  i    ii    i    i    i  i  i  i  i  i 

g 

0 

1          .                                                ^.5  1 

!l     1   il          II           1        ill        1   -1   11    1-   =1     1 

H  -gl  H        11   s|        il        l|      |a  II   .s,  33   ^s,   .a 

-236- 


UJ   i 

o 

CE 

-I    u. 
CD   ° 

^*    111 


• 

1     I     S     1     i     1     !     1     1     i     !     1     !     i     i 

Co 

s 

£        £        S        S 

Horn 
OS  C 

Totol 
ppm 

» 

5      2      S      1            s      1      a      S      S      =      1      s      S      ~ 

ilii  1 

-» 

^      s      a      ;; 

Totol 
dis- 
solved 
solids 
inppm 

o 

-40<Nr^                                   OJU-incOfnn^-*'** 

1 

i 

O 

ill. 

i 

So' 

1     1" 

2 

ododdooood 

°  "    5?°' 

^|2 

^2   HI    -11  f.         ^11   2ll   ^1   ^2   ^1  ^1   =^1   HI   HS  HS 

•    |l9 

a 

a  =IS  Hs  H^       H!  §1^  f.  f.  t.  H2  H^  H^  =P  H! 

ts     In 

Sul- 
fate 
(SO,) 

1 

a  sa  =P  sis    si:  t.  H!  H^  a  H^  f.  a  a  H5 

1    ils 

§ 

« 

^5  f.  f.  a       sl^  a  a  H:  5ls  ^S  H^  a  ll^  ^5 

?      .3    " 

•11 

HI  HI  H2  HI      Hi  HI  Hi  Hi  HI  HI  HI  HI  HI  HI 

5          »|_ 

3 

fs 

■|5  -12  ^2  -is      H5  H5  HI  HI  HI  HI  Hi  Hs  Hs  HI 

6„ 

-J2 

sp  a  H?  H=      s?  €  H5  ^1  b|5  f.  a  H^  al^  H^ 

2"~ 

« 

H:  3|^  Hn  H2      H^  H!  H5  HS  H^  -1^  H^  H:  H^  Hs 

o  — 
o 

a|^ 

H^  Hs  Hs  HS      Hs  H^  f.  f^  HS  HI  HS  H^  s|^  H^ 

s 

(^                                 C>ieMu-»(T.                                    or*0»OC|CNOOOO 

o 

QQir^esi            ooooomooootn 

1?^ 

3 

S33SSSSSS                 S3S3 

• 
o    E 

•^ 

^^^^7J7'?7i|-|-|-f7 

-  ?  5 

•   o  E 

s  f  • 

o 

•    % 

1 

< 

1    sl    si    si 

S     3S     -SS     55 
If     gf    If    If 

-237- 


1 

o 

UJ 

C5 

££ 

UJ 

O 

_» 

Li. 

m 

O 

< 

« 

62 


»  •  ^ 
£   E  • 


i     i 


g     g 


I     i 


€• 


^B  H^ 


p.     3^.     Si  5.     sl-.  2|S.    Sp.     Sp.     dS.     d-.    3|°.     dS.    3|°     sK     J^.     f.    s|-.    d^ 


a     a 


a     3 


■238- 


I 


f.  5l!  si 


olS     -.IS     JS;     ^IS    ^12     „|g     ^IS     o|3     .IS  olS     >o|S    s;|£    «|S    glS    olK     ;:.|g 

SU  aU  sU  sU  5U  sp  rU  sR  sU-  sW  sU  sU  rU  sU  sU-  sU 


°li 

^'g 

=!!■ 

o     • 

=11 

o     . 

ol   . 

o    • 

S 

4 

o      • 

=B 

■B 

o     • 

°ll 

oQ 

op 

=g 

~i:- 

4 

-B 

~B 

4 

-a-    • 

"Is 

4 

4 

-B 

-B 

-B 

o 

J\°. 

o 

^l§ 

■6Z 


,|S  .B  .a  .g  H:  ^r^l^  ^B  ^B^ls  ^15  ^1^  ^1^  ^IS  H3  A^  4 


a  ^^ 


-239- 


• 

i  i  1  i  i  i  i  i  i  i  1  1  1  i  i  i  i 

is    -- 

Herd 
OS  C 

Totol 
ppm 

1     £     s     S     S     1    s     s     3     S     S    s     S     i     ^     S     s 

m 

Totol 
dis- 
solved 
solids 
in  ppm 

s     s     5     s     1     3    1     I     s     S     §    1     S     1     5     S     3 

1 

S                                        S                                                3 

b  1" 

J         ^-         0         0         0         0       0         0         0         =•         o-       0         0         =•         0         0         0 

E    S       f  ^^ 

5    :•    2    :•    :•    2  2    :■    :•    2    :•  2    2    2    2    2    2 

"    •           "  " 

^|2  ^g  -Is  4  4  S  4  t  4  4  4  4  4  4  4  4  4 

PC 

equivo 

Chlo- 
ride 
(CI) 

r,  t.  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4 

-          3  D*-^ 

i 

SR      .IS      „|§      ob      ,^12      infe    ^IS      ..fc      olS      p-p      ^IS    .IS      ^IS      <r|g      J5      M      o|3 

Sg-  sk   sU  sU  sU  -"lo  -^lo   sU  dU  aU  %U  t,U  "U  sU   su-  su   ~lo- 

snstituen 

Bicdr- 
bonota 
(HCO3) 

§ 

.Is    «|s    ..te    ^is    ^is    „ls  ^is    .IS    wis    o>ls    5.13  sis    .IS    ojIS    olS    olS    o-IS 
sU  sU-  sU  sU-  sU  sU  sU-  sU  ;?U  3U  sU-  sU  sU  slm-  sU  sU  sU- 

Corbon- 

ote 
(CO,) 

°l!-  °|2          °ii  °l:-  4  4  4  4  °l'  4  °li  °lo-  °g  4  4 

i 

p     M       IS       IS       IS       IS     IS       IS       IS     „|§     ^IS  _^|S     ^IS     ^IS     ^IS     „§     ^|S 

~°|o      ''lo      ''lo      ~lo      '^lo      ''lo    "^lo          lo          lo          lo          |o        |o          lo          b          |o           0          lo 

E_ 
^2 

.J 

==.  5=  H5  sB  <■  =l3  '8  =15  'E  sE  ^B  *  ^"E  =E  =E  'Ai  f. 

§■-3  2 

s!  .a  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4 

i- 

r.  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4 

I 

-             °             2            ^            0            0;          0;            0             0;            r.            -.          -.            2            ;..            >o.            r-.            ^ 

0  i    i„c 

sli If ~ 

1     i     2     s      1     g    1     i     s     1     1    1     1     s     s     1     § 

1?  - 

K                 £g                        SS                 S               SSSS2 

S    i 

1    ^    1    M    !  I    ^    1    :    H    1    :    2    !    ' 

-  "I 
1  °  i 

III 

llllli  nil  IIII! 

«  5 
0 

-2I40- 


TJ 

s 

s 

g 

^ 

g 

S      5 

g 

s 

1 

s 

i    i 

sg 

III 

4 

•o 

z  S 

—  a. 

^ 

^ 

ff. 

O 

^ 

ff.              CM 

,. 

o- 

o 

3 

.o 

<, 

«o            <t            g 

t-  °' 

" 

- 

<n 

en 

■' 

<n         en 

~ 

■* 

CM 

" 

-» 

Cs*                  CM                  C^ 

i£"Si 

oi''& 

•n 

■o 

cs. 

fM 

^ 

r> 

r^ 

_ 

^ 

o 

00                -» 

<, 

CM                  «                  - 

"o^oo  ^ 

o 

5 

3 

tn 

trt            ^ 

<-> 

^o 

n 

n 

<n           IO 

m 

en            «n            cn 

t~    ••*•  - 

n 

j 

1 

1° 

^ 

^ 

_^ 

00 

in 

^ 

CM 

»               CJV 

^ 

^ 

<n            in            o 

2S 

n 

m 

o 

-• 

-• 

o          o 

■"* 

"^ 

2        &" 

- 

o 

^ 

° 

o 

o         o 

o 

o 

° 

° 

O                O 

o 

11  i. 

a> 

^ 

CM 

CM 

in        -. 

^ 

^ 

CM 

IM                  OO 

^ 

^                   ^                  CM 

^-  -^■' 

° 

o 

o 

O 

° 

o         o 

° 

o 

o 

o           o 

o 

o           o           o 

JS 

op 

Q 

.|° 

f. 

13     IS 

o 

d~. 

J-. 

J^ 

J^  J" 

f. 

J°   J°   ds 

|o          Io         Io 

r  •        ~  — 

|o 

|o 

o| 

|o       |o 

Io 

Io 

a  s 

equ 

Chlo- 
ride 
(CI) 

ON         • 

.l2 

H! 

Icn 

^1^ 

.|2  i2 

1^ 

* 

~i: 

"Is 

"Io    n-i 

Hs 

1 1  ^n 

-         318' 

^ 

Ov   Ov 

.15 

§1^ 

sE 

sR 

sN^ 

« 

a 

=1: 

"l2 

t   <2 

N: 

t  i^  ^n 

®          "   •  '3, 

^ 

. 

Ito 

|r~             Ipi             Io 

onstitu 

BIco 
bono 
(HCO 

sb 

sb 

sis 

a 

(n\iA     cm|<t 

3h 

r^ 

-*|^ 

sh 

sh    sh 

sb' 

m  m  sb 

sjU 

aU   sU 

|8 

IO 

|o 

1° 

Io 

|§    |§ 

1° 

1° 

1° 

1° 

|§     |g 

1° 

ol§       ol§       ol§ 

j^ 

Ho 

|o 

|o 

Ho 

Ho 

|o        |o 

Ho 

Ho 

Ho 

Ho 

Ho   °U 

"Ici 

°|o       °|d       °|° 

i         JE_ 

3 

12 

J° 

\° 

Is 

Is 

IS    Is 

Is 

IS 

|3 

o 

J^   J^ 

H° 

Jo       Jo      ^lo 

a"" 

"io 

-'Io 

■'Io 

|o 

"Io 

|o       |o 

Io 

"Io 

|o 

Io       -"Io 

Io 

Io          Io          Io 

3 

!<»> 

l'~- 

IO           In 

Ico 

1''       IS       It; 

5o 

O   -J 

2° 

S". 

3|^  ^1! 

"^\-. 

<f\   ■ 

^p 

5b  5b  H:^ 

5.- 

S 

p 

S 

=1: 

f. 

HS 

"f- 

«• 

oJo    <fjco 

HS 

N5 

€• 

l-j 

oKj          Oj" 

^b 

.P     f.    .|: 

i-5 

^  s 

„l§ 

i° 

t\- 

■.13 

d^  sl^ 

JS 

JS 

olS 

J:2 

sl^   sH 

sp 

ds   ds   4- 

o  ^ 

So 

"U 

"U 

•"U 

'  u 

'"Icn"    "^U 

■■u 

u 

U 

^U 

Hcg        Ho. 

1-1       u       1^ 

^ 

<c 

o 

^ 

./I 

00 

o^          « 

-o 

<r 

■^ 

<t 

(n             o^ 

- 

'".'".'". 

Cl 

r- 

00 

f- 

'^ 

■- 

•^ 

■^ 

•^ 

"^ 

^ 

r^ 

"" 

,^               r~               r- 

u    —         '          U 

Q 

Q 

j-j 

Q 

Q 

O                  "I 

o 

O                O                O 

O    -D  "    u   °   "1 

S§See~ 

<T 

o 

^ 

-o 

00 

CO               <A 

<o 

o 

•" 

^ 

sO            .n 

'^ 

3        S        S 

^s- 

r, 

s 

-■s 

o 

^0 

3 

^ 

*o 

3 

S 

s 

3        3        3 

' — 

1    E 

3 

! 

3 

s 

s 

-J- 

3 

3 

^ 

t 

3        t 

■A 

3        3        3 

O 

o 

J, 

- 

J. 

2       Ji 

J, 

■^ 

■" 

o 

•" 

.n 

o            m            .o 

1^1 

3 

1 

3 

3 

3 

O 

2 

i 

i 

i 

i 

O                -J 

^ 

i    i    i 

-   1  J 

w 

vO 

w 

s 

5 

^ 

eo 

5 

s 

00                  CO 

<=  o 

rs* 

<M 

CM 

CM 

CM 

'^ 

"■ 

" 

J  1 

■2Ul- 


-o 

^  ^ 

g 

g 

g 

^ 

^ 

^ 

^ 

^ 

^ 

g 

g 

g       g 

% 

g 

Q 

< 

<iE 

OO 

Q 

CT» 

^ 

CM               (T< 

CM 

SS 

zS 

-^ 

^ 

^               ^ 

Q 

00 

r^ 

CM 

o\ 

^ 

00 

<o 

(O 

O             <A 

^ 

■^ 

oa 

tM 

CM 

eg 

CM 

"" 

(M 

CM 

en 

.. 

.. 

Lc-o6 

00 

^ 

O 

OX 

o 

en           r^ 

^ 

■O 

c^ 

Ov 

lA 

tn 

o\ 

^ 

CM 

^ 

•£> 

tn 

CM 

a\          00 

kn 

eg 

-^ 

„ 

^ 

^ 

" 

« 

o 

(75  S2 

^ 

_, 

vO 

<M 

c 

s 

,§- 

O 

o 

o 

o 

° 

o 

O 

d 

o 

o 

o 

d     d 

o 

° 

1 

b 

i 

iZ""^ 

° 

° 

» 

lo 

olS 

J2 

..IS 

-U 

J:5 

-HO 

olR 

ooia 

oola 

.IS  JS 

<r  o 

2I-. 

at 

^ 

z  iz 

|o 

Ho 

Ho 

•■■lo 

'^lo 

'^Id 

rJld 

^id 

-:|d 

r-I|o 

did  did 

r-.|o 

r^ld 

a. 

y 

« 

S?H 

■^u 

H- 

Ho 

Ho 

-lo 

-Id 

-u- 

:i-'l<; 

"U 

^u 

"'U 

"1- 

1     — 

1 

. 

1- 

.^ 

._ 

1^ 

li/l 

l-J- 

s 

sIe 

o 

£ 

a 

£ 

sE 

^s 

d5 

i 

al3 

cm|<i 

« 

i^ 

»l^ 

=IN: 

s|^ 

sE 

'       „ 

, 

lo 

Ir^ 

lo        Icn 

i'~ 

is 

o 

^o  ° 

Ho 

Ho 

°u 

Ho 

Ho 

Hd 

>< 

Hd 

Hd 

^|o 

"Id 

lo        |o 

-Id 

°ld 

ii 

SE- 

^ 

IS 

J3 

j3 

1° 

|3 

i° 

^ 

.p 

>d|2 

^  -< 

|o 

JS 

J2   c^p 

Jo 

.dIo 

II- 

^ 

io 

^o 

lo 

id 

vTiO 

^1o 

folo 

^lo 

<r|o     u-i|o 

->|o 

old 

E_ 

1 

J5 

or-. 

H" 

js 

JK 

jg 

1 

d" 

.1" 

^13 

d°. 

J2 

d"  f  . 

^13 

sl^ 

^ 

■"U- 

" 

'" 

,., 

Ie-5, 
g'5s 

2 

€• 

"i:- 

°IS 

lo 
|o 

H^ 

.p 

HS 

t- 

t 

f- 

t°  H:- 

oLo 

H! 

1 

. 

l«n 

Ion 

1 

lOX 

^IS 

t 

!jp 

5ri 

"!:• 

"*    • 

oS 

-P 

l<r 

"p 

H:- 

-<|.    -■It, 

sb 

^ 

-3- 

<N 

^ 

o 

CO 

X) 

%o 

,n 

m 

^ 

.o          -o 

•^ 

.-> 

o. 

--: 

00 

OO 

■- 

OO 

'- 

OO 

■^ 

OO 

00 

" 

OO             OO 

CO 

" 

slill- 

g 

§ 

1 

£ 

3 

K 

J* 

s 

2 

CO 

s 

£ 

g             g 

o 

CD 

sT 

%'i- 

3 

00 

o 

o 

O 

s 

s 

o      2 

s 

S 

_J 

^ 

^ 

^ 

J 

^ 

*    a 

>r- 

xO 

vO 

vO 

1 

• 

"? 

A 

CO 

00 

i* 

CO             •? 

OO 

00 

S  1 

•j 

en 

n 

CO 

< 

^ 

7 

■^ 

7 

'^ 

7      7 

7 

"V 

^ 

■^ 

■" 

^ 

rH 

^ 

a-. 

"" 

CO 

(j> 

^ 

00 

111 

g 

1 

i 

s 

o 

3 

S 

3 

g 

s 

i^ 

3 

OO 

« 

•  s  ^ 

en 

tn 

3 

3 

2 

2 

3 

3 

3 

2 

2 

2 

2 

s 

2  E  I 

1 

I 

S 

o 

s 

S 

2 

^ 

•£> 

2 

^ 

2 

2 

c    ^ 

5S 

«'    w 

o   ^ 

2,  % 

o  u 

CO 

°     ffl 

.  S 

s  c 

" 

" 

n 

« 

-■ 

=^ 

M 

■242- 


UJ   ^ 


2-^ 

< 

1    ! 

X  o 

<J  E 

o         en 

p  E 

5      g 

ill! 

Jn          ^ 

Total 
dls- 
solvsd 
solids 
in  ppm 

u^               OO 

1 
o 

i 

a 

i 

• 

c 
5 

is 

o         o 

"■EuT 

1  BcT 

2|^  2l^ 

o  «  — 

.|2  Hs 

c 
5 

3  0°" 

o 

f3  H! 

o 
o 

a  all 

po 

i 

-B  «li 

< 

■11;: 

|_ 

H: « 

?  E9, 

<•  M 

l_ 

il  f. 

5 

1i    2 

Specific 
conduct- 

(mlcro- 
mtios 

<3             <■ 

S      3 

if 

3      3 

CO                 1 

2  E  1 

S 

o 

.1 
la 

-2U3- 


00 

as 

00 

as 

m 

CN 

•a  '-^ 

00 

CO 

r^ 

00 

00 

00 

<U     0) 

+  1 

+1 

+  1 

+  1 

+  1 

+  1 

0)     -r^ 

Q,   CO 

on 

en 

■<r 

CN 

00 

<f 

t— f 

r^ 

>H 

CO      (U 

m 

fO 

en 

O 

as 

r~ 

^ 

p^ 

H 

3   Cd 

M 

W  -w 

o 

U1 

,—i 

.—1 

o 

cn 

C7^ 

f-H 

> 

1 

1 

1 

M 

1 

H 

u 

< 

■K 

■Jc 

Q) 

m 

<!• 

m 

o 

O 

o 

<r 

r-» 

-^ 

i-i 

< 

vO 

O 

en 

00 

m 

<N 

cn 

m 

CJN 

•i-l 

H 

hJ 

W 

^-^ 

CNI 

O 

00 

1—1 

1—1 

i\ 

-J 

rH 

?l 

CO 

T3     0) 

,— { 

^-i 

,—t 

r~-t 

t— 1 

T—i 

u 

lU    -U 

+  1 

+  1 

+  1 

+  1 

+  1 

+  1 

+  1 

<u 

?>     CO 

0-, 

•-1     M 

tn 

CO    ^ 

m 

\D 

o 

en 

1—1 

^O 

-d- 

in 

01 

cn    -r^ 

rsi 

OJ 

o 

t— 1 

o 

o 

CN 

in 

m 

o 

T-l 

•r^     pL< 

• 

• 

U 

Q  ^-' 

n 

m 

, — 1 

l>4 

CD 

in 

o 

f— ( 

r^ 

CN 

d 

eg 

1 

Csl 

1 

(—1 

.—1 

u 
o 

' 

o 

•H 

PL, 

o 

m 

o 

as 

c 

■a  '-s 

•f-l 

<U     01 

■a    3 

C   TD 

r-H 

>*  o 

h^      ■ 
■<    CN 

>    ^^ 

+  1 

?I 

,—1 
+  1 

?l 

?l 

?1 

CO 

>^ 

(U    -I-l 
ex   CO 

CO 

H 

CO     0) 

o 

t— 1 

00 

<f 

00 

vD 

o 

00 

CO 
O 

h-l 
> 

3    Qi 
CO   ■— ' 

CNI 

'-J 

<r 

■vl- 

00 

o 

o 

T-l 

M 

^^ 

o 

o 

OJ 

CD 

o 

o 

CD 

T3 

H 

S     CO 

■<     0)    - 

1 

1 

1 

CO 

< 

Pi 

3^ 

vD 

CM 

,—1 

oo 

■ic 

O 

o 

as 

CM 

o 

* 

r^ 

3 
< 

•3     <U 
OJ    J-i 
>    CO 

■-I      ^4 

O    ^-> 

<  >> 

< 

CO      4J 

w 

?1 

O 

CN 
+  1 

o 
?1 

CN 

+  1 

OS 

in 
+  1 

+1 

in 
+  1 

— 1 
+  1 

CO     r-H 

^ 

,-H 

CN 

u-1 

00 

vD 

00 

o 

r^ 

00 

CO    -H 

^^ 

<)- 

OJ 

LO 

lO 

cn 

<N 

o 

CN 

o 

•r^     fa 

• 

Q    ^-' 

1 

o 

o 

cn 

o 

CN 

O 

CD 

<f 

o 

^g 

X 

n 

n 

X 

ffi 

s 

X 

X 

X 

s 

SL, 

a, 

Oi 

CL, 

cu 

CU 

CU 

ru 

D-, 

a. 

t 

3azX-[Buv 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

a 

Q 

Q 

^g 

g 

g 

g 

g 

g 

u 

g 

g 

g 

g 

p3-[dniBs 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

<r 

<r 

<r 

■J- 

p3]rdiirBs 

o 

1 

m 
o 

in 

1 

1 

in 

m 

a^HQ 

1 

en 

1 

1 

00 

1 

1 

1 

cn 
1 

CM 

1 

1 

00 

CN 

1 

ON 

'"' 

CO 

o 

as 

C7^ 

'"^ 

cn 

^ 

as 

H 

CN 

vO 

^ 

U            h 

,—1 

(14 

■-I 

< 

4. 
C 
i 

5             <U 

0          2 

J 

CN 

1 

CM 

f-H 
03 

U 

1 

CM 

CM 

-2kk- 


I 


J 


RESOURCES 


CLIMATOLOGICAL   STATIONS 


CENTRAL  COASTAL  AREA 
1965 


\ 


PLATE     2 


STATE   OF  CALIFORNIA 

THE  RESOURCES  AGENCY 

DEPARTMENT    OF    WATER    RESOURCES 

SAN    FRANCISCO    BAY    DISTRICT 

GROUND  WATER  BASINS  OR  UNITS 

N  THE 

CENTRAL  COASTAL  AREA 
1965 

SCALE   OF    MILF.S 


^ 


\.^ 


I 


DEPARTMENT  ' 


:   RESOURCES 


GROUND  WATER  BASINS  OR  UNITS 


CENTRAL  COASTAL  AREA 
1965 


|ffla 


i    UfttW 


PLATE   3 


WATER    QUALITY      CONTROL.    BOARD    REGION    NUMERAL 
»«  *•   WATER     QUALITY     CONTROL  BOARD    REGION  BOUNDARY 
SURFACE   WATER  QUALITY     SAMPLING     STATION 
I^SURFACE    WATER    MEASUREMENT    STATION 


STATE    OF   CALIFORNIA 

THE  RESOURCES  AGENCY 

DEPARTMENT   OF    WATER    RESOURCES 

SAN    FRANCISCO   BAY    DISTRICT 

SURFACE  WATER  STATIONS 

IN   THE 

CENTRAL    COASTAL  AREA 

1965 

SCALE    OF    MILES 


SURFACE  WATER  STATIONS 

IN  THE 

CENTRAL    COASTAL  AREA 


STATE  OF  CALIFORNIA 

THE    RESOURCES   AGENCY 

DEPARTMENT  OF  WATER  RESOURCES 

SAN  FRANCISCO  BAY  DISTRICT 

HYDROLOGIC  DATA 
CENTRAL    COASTAL   AREA 

STATUS  OF  SEA- WATER  INTRUSION 

SANTA  CLARA  VALLEY 

EAST  BAY  AREA 


SCALE    OF  MILES 


STATUS  OF  SEA- WATER   INTRUSION 

SANTA  CLARA  VALLEY 

EAST    BAY   AREA 


I96S  ■ 
1962  ' 


DIRECTION    OF    INTRUSION 


STATE  OF  CALIFORNIA 

THE    RESOURCES   AGENCY 

DEPARTMENT  OF  WATER   RESOURCES 

HYDROLOGIC  DATA 
CENTRAL    COASTAL    AREA 

STATUS  OF  SEA- WATER   INTRUSION 
SALINAS   VALLEY 

1965 

SCALE    Of  MILES 


THIS  BOOK  IS  DUE  ON  THE  LAST  DATE 
STAMPED   BELOW 


RENEWED  BOOKS  ARE  SUBJECT  TO  IMMEDIATE 
RECALL 


MAR  1 4  1^1^^ 
MAY  2 1  REC'D 


LIBRARY,   UNIVERSITY   OF   CALIFORNIA,   DAVIS 

Book  SliiJ-5:.m-10,'e8(J4018s8)4DS — A-31 


N9   601062 

'-lifornia.     department 
/f  'Vter  Rpsoiirces. 
Bulletin. 

PHYSICAL 
SCIENCES 
LIBRARY 


INIVERSITY  ^F  CALIFORNIA   DAV« 


3  1175  02468  6936 


TCP?)' 

C? 

/? 

no. 130:6? 

V.3 

C.2 


LIBRARY 

UNIVERSITY  OF  CALIFORNIA 

DAVIS 


laui^-m' 


\of  V'a'^^®^ 
Bulled ^"• 


CaU  Number: 

TC82'+ 
C2 

v.3 
c.2 


■■■■■■i 


